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Introducing  the  mobile  that  can  move 
you  out  of  the  world  of  the  ordinary 
and  into  the  world  of  the  serious  CB'er. 
The  Cobra  138XLR  Single  Sideband. 
Sidebanding  puts 
you  in  your  own 
private  world.  A 
world  where  there's 
less  congestion. 

More  privacy. 

More  time  to  talk. 

It's  all  possible  because  instead  of  40 
channels  you  get  your  choice  of  120 
channels.  Both  AM  and  SSB.  And 
instead  of  4  watts  of  legal  power  you 
get  12  watts  of  legal  power.  So  you  get 
almost  double  the  range  of  AM. 

With  the  138XLR  Single  Sideband 
there's  less  background  noise  and  less 
interference.  So  there's  cleaner,  clearer 
reception.  Because  like  all  Cobras,  the 
138XLR  SSB  is  engineered  to  punch 
through  loud  and  dear.  Even  in  crowded 
metropolitan  areas. 


And  like  all  Cobras  it  comes  equipped 
with  such  standard  features  as  an  easy- 
to-read  LED  channel  indicator. 
Switchable  noise  blanking  and  limiting. 
An  RF/signal  strength  meter.  And 
Cobra's  exclusive  DynaMike  gain  control. 

You'll  find  the  138XLR  SSB  wherever 
Cobras  are  sold.  Which  is  almost  every¬ 
where.  Because  Cobra's  got  a  nationwide 
network  of  dealers  and  Authorized 
Service  Centers  offering  sales,  installation, 
service  and  advice.  So  come  on  in, 


Punches  through  loud  and  clear. 

Cobra  Communications  Products 
DYNASCAN  CORPORATION 
6460  W  Cortland  St.t  Chicago,  Illinois  60635 

lttita  ter  color  brochura 

EXPORTERS:  Empire  -  Pldinvtew.  N  Y  ■  CANADA.  Atlas  Centronics  +  Oniann 
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UPWARD 

mobility: 


NEW  TECHNOLOGY 


You  can  add  a  touch  of  space-age  elegance 
as  you  protect  your  home  with  the  world s  first 
microprocessor  wall  switch  from  JS&A , 


The  Winners 

These  two  items  are  the  bestselling  new 
electronic  products.  Can  you  figure  out  why? 


The  new  JS&A  Travel  Alarm  will  fit  in  your 
briefcase,  pocket  or  purse  and  it  fakes  up  as 
much  space  as  four  quarters. 


New  products  often  surprise  us.  We  never 
quite  know  why  one  product  stands  out  and 
becomes  a  big  seller. 

In  our  recent  catalog,  our  Security  Switch 
and  Mini  Travel  Alarm  were  in  greater  demand 
than  any  other  item.  Both  are  new  innovations 
using  newly  developed  technology,  and  both 
are  being  sold  by  the  thousands.  See  if  you 
can  understand  why: 

THE  MINI  TRAVEL  ALARM 

It's  smalt.  And  because  it's  small,  it  fits  any' 
where.  In  your  briefcase  or  in  your  pocket. 

The  new  JS&A  Travel  Alarm  measures  only 
W  x  1V<T  x  2Vz"  and  has  a  small  easel  support 
on  the  back.  Just  set  the  alarm,  and  the  elec¬ 
tronic  beep  will  wake  you  up.  The  clock  move¬ 
ment  is  totally  solid-state,  and  a  built-in  night 
light  lets  you  view  the  time  in  the  dark. 

But  the  JS&A  T ravel  Alarm  does  more.  First, 
it  makes  a  great  pocket  watch.  The  small  imita 
tion  black  leatherette  carrying  case  that  comes 
with  the  unit  has  a  window  so  you  can  view  the 
time  even  when  the  unit  is  in  its  case 
Secondly,  it  tells  accurate  time-within  fifteen 
seconds  accuracy  per  month.  And  finally,  it  s 
inexpensive- only  529.95  complete  with 
carrying  case  and  two  readify-available  hear¬ 
ing  aid  batteries.  It  makes  a  perfect  gift  for  your 
secretary,  business  associates,  best  custom¬ 
ers,  and  friends. 

There  is  also  a  deluxe  version  with  a  built-in 
timer  and  dual  time  zone  capability.  You  can 
now  display  one  time  while  keeping  the 
second  time  in  memory. 

The  Travel  Alarm  can  be  ordered  by  calling 
our  toll-free  number  below  or  sending  your 
check  for  529.95  for  the  regular  version  or 
S39.95  for  the  deluxe  version.  Please  add 
52.50  postage  and  handling. 
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THE  SECURITY  SWITCH 

It  s  just  another  very  clever  application  of 
solid-state  technology  for  the  home  or  office. 

You  know  those  security  timers  that  turn 
your  lights  on  and  oft  while  you  re  away?  They 
are  supposed  to  deter  burglars  and  vandals 
because  they  make  your  home  look  lived  in- 

But  any  halfway  experienced  burglar  can 
see  the  difference  between  the  fights  you  use 
when  you  re  home  and  the  lights  you  use  when 
you're  away. 

Now  a  new  space-age  device  programs 
your  lights  to  respond  to  a  pre-determined,  yet 
random  living  pattern.  And  unlike  the  devices 
that  fit  into  an  electrical  outlet,  this  device 
simply  slips  into  your  existing  wall  switch. 

A  built-in  LED  digital  clock  displays  Ihe  time. 
When  you  leave,  you  turn  the  switch  on.  You 
can  choose  between  five  different  programs 
depending  on  ihe  room  you're  in.  You  tell  the 
built-in  microprocessor-based  computer  cir¬ 
cuit  which  room  you  re  in  by  entering  a 
number.  Then  the  lights  controlled  by  the 
switch  in  that  room  turn  on  and  off  just  as  if  the 
room  were  being  used  on  a  daily  basis. 

Because  it's  random,  the  unit  will  turn  on 
and  off  at  varying  times  on  different  days  but 
always  during  the  approximate  times  they 
would  normally  go  on  if  you  were  at  home. 

To  install  the  unit,  you  simply  turn  off  the 
fuse  for  that  outlet,  remove  your  present  light 
switch,  and  replace  it  with  the  new  one. 
There's  no  soldering  required- just  twist  on  a 
few  wire  nuts  and  you're  finished 

The  switch  can  be  overridden  and  used  just 
like  a  regular  light  switch  by  pressing  a  button 
to  turn  on  the  light.  One  of  the  nice  features  of 
the  system  is  its  appearance  -  that  of  a  space- 
age  switching  system- sure  to  be  a  conver¬ 


sation  piece  in  any  room. 

The  only  drawback  is  that  in  a  power  failure, 
the  lights  go  on  and  stay  on  after  the  power 
outage.  But  this  could  also  be  considered  an 
advantage  as  it  would  warn  your  neighbors  to 
stop  by  and  check  out  your  home. 

The  Hu  tec  security  switch  costs  only  539,95 
plus  S2.50  for  postage  and  handling  per  order. 
It  is  well  worth  a  test.  If  you  like  the  switch, 
order  some  for  your  entire  home.  Even  if  they 
just  replace  your  existing  switches,  you'll  have 
the  only  home  on  the  block  with  a  digital  watch 
in  each  one  of  your  light  switches. 

DISCOVER  THEM  YOURSELF 

Both  of  the  above  products  are  available 
with  a  90-day  parts  and  labor  warranty  and  our 
30-day  guarantee  of  satisfaction.  If  you  are  not 
completely  satisfied,  return  them  within  30 
days  for  a  complete  refund.  Illinois  residents 
please  add  5%  sales  tax.  The  most  you  pay  for 
postage  and  handling  is  $2.50  per  order,  no 
matter  how  many  items  are  in  the  order, 

JS&A  is  America  s  largest  single  source  of 
space-age  products- further  assurance  that 
your  modest  investment  is  well  protected.  We 
personally  stand  behind  the  quality  and  the 
service  of  both  products, 

!t  took  our  catalog  to  help  us  discover  two  of 
America's  hottest  new  products.  Discover 
them  yourself^ at  no  obligation,  today. 


NATIONAL 
SALES 
®X  GROUP 


Dept.  PE  One  JS&A  Plaza 
Northbrook,  III.  60062  (312)  564-9000 


Cal!  TOLL-FREE . 800  323-6400 

In  Illinois  Call  . (312)  498-6900 

©JS&A  Group,  Inc,.  1 978 
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Do-it-yourself  JBL 


Take  the  guts  of 
what  makes  JBL  JBL 
and  adapt  it  to  your 
own  ideas  of  what  a 
loudspeaker  system 
should  be. 

Mix  and  match  with 
forty-seven  individual 
JBL  components- 
horns,  lenses,  dividing 
networks,  transducers, 
everything. 

And  when  you’ve 
found  your  perfect 
sound,  we’ll  help  you 
find  somewhere  to  put 
it:  The  JBL  Enclosure 
Construction  Kit,  with 
complete  plans  for 
building  your  own  loud¬ 
speaker  enclosure 
from  scratch. 

See  your  authorized 
JBL  Loudspeaker 
Components  dealer  for 
the  start  of  a  great  new 
team  in  sound:  You 
and  JBL. 
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James  B.  Lansing  Sound,  Inc.  8500  Balboa  Blvd.,  Northridge,  Ca.  91329 
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Music  has  an  influence  on  high-fidelity  equipment.  As  an  example,  an  unsung 
musical  revolution  of  World  War  II  days  that  spawned  much  of  today’s  musical 
style  advanced  the  need  for  better  audio  systems.  This  then-new  art  form  was  also 
my  initial  motivation  for  searching  out  better  and  better  speaker  system— a  search 
that  has  not  yet  ended. 

The  music  had  its  start  at  the  Minton  Playhouse,  nor  far  from  New  York’s  Apollo 
Theatre,  Its  pioneer  musicians  were  the  cream  of  orchestral  jazz  sidemen.  The 
style  was  the  type  of  progressive  jazz  known  as  "Bebop,’'  with  a  tradition-shatter¬ 
ing  rhythm-section  technique  that  extends  to  both  jazz  and  rock  today. 

When  1  first  heard  Bop  on  records  and  radio  broadcasts,  I  simply  couldn't  com¬ 
prehend  it.  It  sounded  discordant,  true,  but  so  did  Beethoven's  music  when  it  was 
introduced.  Worse,  though,  was  the  high  level  of  distressing  record-surface  noise  I 
heard  It  wasn't  until  I  heard  it  performed  live"  that  its  true  sound  was  revealed, 

1  concluded  that  my  speaker  (those  were  mono  days,  remember)  was  the  cause 
of  the  distressing  noise  I  heard  at  home,  attributing  this  to  unsatisfactory  high-fre¬ 
quency  reproduction,  among  other  deficiencies,  Here's  why: 

In  Bop.  the  drummer's  role  became  much  more  important  and  demanding.  While 
a  'swing  '  drummer  such  as  Chick  Webb  or  Gene  Krupa  used  the  bass  pedal  to 
keep  time,  accompanied  by  cymbal  crashes,  Bebop  drummers — Kenny  Clarke, 

Max  Roach,  et  al — abandoned  this  style.  They  used,  as  do  many  modern  drum¬ 
mers.  the  top  cymbal  as  their  '  main'1  instrument  for  both  4/4  fundamentals  and  to¬ 
nal  dynamics.  Thus,  a  continual,  shimmering  cymbal  sound  underlined  the  music. 
This  freed  the  drummer's  left  hand  and  both  legs  for  adding  a  variety  of  accents:  a 
top-hat  cymbal  s  cha-cha"  sound,  a  bass  drum’s  abrupt  thump  a  snare  s  pistol- 
like  sound,  a  tom-tom,  etc 

So,  while  most  audiophiles  of  the  day  were  terribly  concerned  about  achieving 
deeper  speaker  bass,  I  also  sought  better  treble  and  transient  response.  I  needed 
this  improvement  to  hear  the  cymbal  s  persistent  sound,  without  which  I  couldn't 
assemble  the  musical  puzzle. 

This  was  no  easy  task.  After  alt,  a  cymbal's  frequency  response  extends  to  1 6 
kHz,  a  bass  drum  goes  down  to  about  30  Hz.  with  some  25  watts  acoustic  power  in 
real  life  Add  the  string  bass  (which  no  longer  simply  followed  a  drum  pedal  accent) 
ranging  from  aboul  41  Hz  to  8  kHz  with  overtones,  and  a  piano  stretching  from 
274  Hz  to  almost  9  MHz  with  overtones.  Top  them  off  with  a  trumpet  and  a  saxo¬ 
phone,  each  producing  powerful  mid-frequency  fundamentals  and  high-frequency 
harmonics  extending  to  10  kHz,  as  spearheaded  by  Dizzy  Gillespie  and  Charlie 
Parker,  and  the  complex  music  elements  of  a  modern  jazz  group  were  not  easy  to 
reproduce. 

Furthermore,  to  capture  the  essence  of  the  music,  all  the  instrumental  nuances 
had  to  be  reproduced.  This  meant  good  transient  response  was  necessary  Aside 
from  overcoming  one-note  bass  and  dull-treble  problems,  the  instrument's  true  col¬ 
or  was  at  stake.  (An  instrument  s  higher  overtones,  which  determine  timbre,  die  out 
quickly  )  Interestingly,  one  of  the  reasons  for  the  difficulty  in  faithfully  reproducing 
piano  music  is  its  attack."  Play  a  piano  softly,  for  example,  and  many  overtones 
are  subdued  But  strike  piano  keys  hard  and  the  amplitude  of  a  host  of  momentary 
overtones  might  reach  50%  of  the  fundamentals,  imparting  a  different  sound  char¬ 
acter.  If  a  speaker  system  distorts  these  harmonics,  then  the  piano's  true  sound 
won’t  be  reproduced 

My  quest  for  better  speaker  systems  led  me  to  a  few  basic  texts,  mainly  au¬ 
thored  by  Abraham  Cohen,  G.A  Briggs,  harry  Olson,  and  James  Moir.  ( Cohen 
and  Briggs,  both  of  whom  made  important  contributions  to  speaker  development 
and  public  education  on  the  subject,  died  this  year.)  After  extensive  experimenta¬ 
tion  with  different  speaker  designs  in  a  variety  of  listening  rooms  for  almost  a  dec- 

{ Continued  on  page  6) 
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•  3  Rolls  of  wire  in  one  convenient  dispenser 

•  3  Colors,  Biue/Whife/Red,  50  ft.  (15m)  of  each  color 

•  AWG  30  (0,25mm)  KYNAR®  insulated  wire 

•  Built-in  cutting  plunger  cuts  wire  to  desired  length 

•  Built-in  stripper  strips  1 "  of  insulation 

•  Easily  refillable 


Model  No.  WD-30-TRI  •  For  wire-wrapping  and  other  applications. 


Patent  Pending 


WD-30-TRI 

DISPENSER  WITH  WI  RE 

$5.95 

R-30-TRI 

TRI-COLOR  REPLACEMENT  SPOOLS 

$3.95 

Kynar®  Pennwalt 


MINIMUM  BILLING  $25.00/  ADD  SHIPPING  CHARGE  $1.00/  NEW  YORK  STATE  RESIDENT  ADD  APPLICABLE  TAX 

MACHINE  &  TOOL  CORPORATION  3455  CONNER  ST.  BRONX,  N.Y.  10475  (212)  994-6600/Telex  125091 
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New  Slim-Body 
scope  probes 

from 

B&K-PRECISION 
...cost  effective 
and 

really  rugged! 


B&K-PRECISION’s  new  line  of  10:1/ 
direct  scope  probes  is  designed  to  be 
compatible  with  most  scopes 
available,  up  to  50MHz. 

All  are  rated  at  500Vp-p. 
B&K-PRECISION  slim- 
body  probes  ran  in 
price  from  $25-$35. 


Entire  probe  body 
molded  of  rugged 
plastic — fully 
insulated 


Model 

Connector 

Bandw. 

PR30 

UHF 

10MHz 

PR31 

BNC 

10MHz 

PR34 

UHF 

15MHz 

PR35 

BNC 

15MHz 

PR36 

BNC 

50MHz 

Spring- 
loaded 
retractable 
tip  cover 


Window  clearly 
indicates  direct 
or  10:1  position; 
pull-apart  switch 
design  prevents 
accidental  position 
switching. 

Slim-body 
design  with  steel 
inner  structure 


Compensation 
capacitor  adjustment 


Tough,  flexible 
cable  strain  relief 


Matches 

15-120pF 

15-120pF 

10-35pF 

1 0-35pF 

10-35pF 


Available  for  immediate  delivery 
at  your  local  distributor.  Write 
for  a  free  copy  of  the  latest 
B&K-PRECISION  catalog. 

DYNASCAN 

CORPORATION 

6460  West  Cortland  Avenue 
Chicago,  Illinois  60635  •  312/889-9087 
l  In  Canada:  Atlas  Electronics,  Ontario  j 


EDITORIAL  (Continued  from  page  4) 

ade,  I  gathered  a  large  audience  in  a  small  hotel  ballroom  to  participate  in  speaker 
listening  tests.  The  speaker  systems  chosen  were  the  same  models  evaluated  that 
year  by  Consumer  Reports.  Check-lists  of  sound  attributes  for  grading  speakers 
identified  only  by  number  were  given  to  participants.  The  audience  consisted  of  re¬ 
cording  engineers,  musicians,  hi-fi  editors,  audio  dealers,  audiophiles  and  a  scat¬ 
tering  of  men  and  women  who  had  no  special  experience  in  high-fidelity  sound. 
Speakers  were  hidden  behind  an  acoustically  transparent  curtain,  while  a  variety 
of  program  material  specially  prepared  on  master  tapes  by  Capitol  Records  was  al¬ 
ternately  played  on  each  system.  The  results  were  most  interesting;  (1)  Preference 
rankings  were  unlike  those  listed  by  Consumer  Reports ,  (2)  Except  for  a  few  sys¬ 
tems  that  exhibited  distinct  deficiencies,  it  was  not  possible  to  make  a  logical  anal¬ 
ysis  of  listeners’  preferences  based  on  their  speaker  listening  experience,  audio 
knowledge  or  occupation.  It  was  clear  then  as  now  that  each  person  has  his  or  her 
own  sense  of  what  sounds  best. 

Though  modern  jazz  is  not  a  majority  art  form  among  listeners,  it  served  me  well 
over  the  years  as  an  ideal  program  source  for  evaluating  my  audio  system.  Now, 
however,  much  of  its  complex  music  roots  are  evident  on  more  widely  favored  pop 
and  rock  music.  So  today’s  sonic  challenge  to  speaker  systems  and  other  compo¬ 
nents  is  more  apparent.  Hi-fi  equipment  buyers,  therefore,  face  many  of  the  same 
judgement  problems  I  did  years  ago. 

Loss  of  hearing,  for  example,  is  an  important  determinant  in  choosing  a  speaker 
system.  You  cannot  evaluate  what  you  don’t  hear!  For  example,  the  hearing  of  a 
35-year-old  male  can  be  expected  to  be  down  about  6  dB  at  only  4  kHz  as  com¬ 
pared  to  a  male  in  his  early  20’s.  At  about  60  years,  the  loss  is  typically  some  30 
dB!  To  a  20-year-old,  then,  a  4-kHz  sound  appears  eight  times  as  loud  as  it  would 
to  an  older  chap.  A  woman,  in  contrast,  experiences  less  high-frequency  hearing 
loss;  perhaps  half  of  a  man’s  as  she  ages.  But  she  does  have  a  somewhat  greater 
hearing  loss  at  low  frequencies.  So  what  you  will  prefer  in  terms  of  extended  fre¬ 
quency  response  depends  in  part  on  your  sex  and  your  age. 

You  can  fool  yourself  about  your  hearing  acuity  by  listening  to  loudly  played 
test-frequency  records  or  signal  generator  audio  outputs.  This  will  compensate  up 
to  a  point  for  the  aging  effect  in  hearing  (presbycusis).  Airtight  headphones  will  per¬ 
form  similarly  at  lower-than-earthshaking  volume  by  eliminating  ambient  noise, 
which  in  a  typical  living  room  is  probably  about  43  dB  or  so.  I  can  hear  to  almost  1 5 
kHz  in  the  foregoing  situations.  But  at  low  power  output  levels  at  about  20  feet  from 
the  speaker  systems,  I  don’t  go  much  above  13  kHz.  With  music  playing,  my  HF 
detection  abilities  are  less  keen,  of  course.  I  proved  this  to  myself  by  progressively 
filtering  highs  until  a  change  was  noticed. 

Judging  bass-frequency  output  of  speakers  can  be  tricky,  too.  The  human  ear 
can  fill  in  bass  that  isn’t  there.  Also,  you  may  hear  lots  of  output  at  a  low-bass  fre¬ 
quency,  but  it  might  consist  largely  of  high-distortion  energy.  I  used  an  old  mono 
LP,  “Hi-fi  &  Mighty”  on  an  RCA  label,  for  this  checkout  purpose,  especially  its  “Mu- 
setta’s  Waltz”  track.  It  featured  Allen  Organ  solos,  with  continual  pedal  music.  I 
also  played  Brahms’  “Symphony  #1  ”  (Otto  Klemperer  on  Angel)  for  the  pounding- 
drum  intro.  The  liner  notes  observed  that  violins  came  in  over  the  drum  beats.  In 
my  early  speaker  models,  however,  the  strings  were  under  the  drums  in  sound  lev¬ 
el.  Better  speakers  later  proved  that  the  writer  was  correct! 

I  discovered  in  books  and  practice  years  ago  that  room  dimensions,  furnishings 
and  speaker  placement  have  a  great  deal  to  do  with  speaker  performance  quality, 
too.  Few  of  us  enjoy  perfect  room  dimensions  for  audio  (said  to  be  a  ratio  of  1  x 
1 .27  x  1 .62)  or  the  ideal  reverberation  time  (about  0.5  second  for  an  average-size 
room  and  0.7  second  for  a  larger  room,  say,  20  feet  long).  And  every  new  speaker 
placement  sets  up  different  sound  vibration  modes.  A  change  from  mid-wall  to  cor¬ 
ner  can  add  6  dB  to  bass  energy,  for  example,  but  aesthetics  don’t  always  permit 
using  such  a  reduced  angle  of  radiation  to  achieve  a  higher  SPL. 

Searching  out  the  best-sounding  speaker  systems  for  one’s  ears  is  a  delightful 
pastime,  I’ve  always  felt.  More  important,  it’s  worth  the  effort  because  it  can  con¬ 
tribute  more  than  any  other  audio  component  toward  accurate  reproduction  of  re¬ 
cordings  and  FM  broadcasts.  This  issue’s  focus  on  speaker  systems  will  give  you  a 
running  start  toward  this  end. 
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WHEN  YOU  BUILD  A  SPEAKER 
TO  SOUND  GREAT 
ON  EVERY  PART  OF  THE  MUSIC, 
YOU  CANT  CUT  CORNERS 
ON  ANY  PART  OF  THE  SPEAKER. 


all  d  paper 

\cit  s  in  the  crossover  unit 
;en  i  phase  characteristics 


moi  accurate  sound 
rod\  don. 


Our  12  inch  carbon  fiber 
blended  woofer.  Big  bass 
sound  doesn't  come  out 
of  small  bass  speakers . 


„  A  single  HPM-1 00  weighs  almost  60  pounds. 

The  fact  it  weighs  more  than  a  Large  Advent  speaker,  Bose  901  or  J  BL  LI  00  is  not  an  accident. 

Our  speaker  frames  are  made  of  heavy  cast  aluminum  instead  of  the  usual  stamped  metal,  so 
you  hear  only  the  speakers  vibrating  and  never  their  frames. 

Our  magnets  are  oversize  to  spare  your  ears  needless  distortion. 

And  our  cabinet  is  made  out  of  special  compressed  wood  that's  denser  and  heavier  than  ordinary 
wood  So  the  sound  is  forced  out  of  the  cabinet  instead  of  being  absorbed  by  it. 

Of  course,  not  everything  that  adds  to  the  sound  of  an  HPM- 100  also  adds  to  its  weight. 

,  Our  supertweeter  uses  nothing  but  a  piece  of  High  Polymer  Molecular  film  to  produce  incredibly 
clear  and  crisp  high  frequencies. 


Our  midrange  driver 
and  tweeter  have  cones 
that  are  light  enough  to  give 
sharp  response,  but  rigid 
enough  not  to  distort. 

And  our  12  inch  woofer 
has  a  long  throw  voice  coil 
and  unique  carbon  fiber 
blend  cone  (instead  of  the 
typical  cardboard  cone) 
that  work  to  produce  the 
kind  of  realistic  bass  you 
not  only  hear,  but  feel. 

Naturally,  we  could  go 
on.  About  our  12-1/2 
feet  of  damping  material. 

Or  about  the  aluminum 
screws  that  keep  our 
speakers  from  falling  out. 
The/re  ordinarily  used  to 
keep  airplanes  from 
■falling  apart. 

But  we  figure  at  this 
point  you'd  rather  hear  our 
speakers  in  person  than 
hear  any  more  about  them 
from  us. 

HPM-100 

The  all-around  great  speakor. 


Individual  controls  for  the 
driver  and  tweeter.  So  you  can 
compensate  for  the  acoustic 
flaws  in  your  living  room . 


The  I  - S/4  inch  tweeter. 

Its  light  but  rigid  cone  makes 
sure  guitars  don't  end  up 
sounding  like  saxophones. 


e  for  the  4  inch 
driver  so* its {sound  waves  don't  interfere  with 
the  woofer  and  tweeter:  Or  vice  versa. 

1 . 


X  * 


The  HPM  supertweeter. 
Incredible  highs  without 
magnets,  voice  coil  „ 


or  cone. 


aluminum  speaker  frames. 
They're  not  seen  too  often,  which  is 
part  of  the  reason  speakers  like  this 
aren't  heard  too  often. 


GO  PIONEER 
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“If  you’re  going  to  learn 
electronics,  you  might 
as  well  learn  it  right!” 


“Don’t  settle  for  less. 
Especially  when  it  comes 
to  career  training. . .  because 
everything  else  in  your  life 
may  depend  on  it.  That’s 
why  you  ought  to  pick  CIE T 


POPULAR  ELECTRONICS 


TouVe  probably  seen  ad 
vc rtl sc  in c u ts  from  other 
electronics  schools.  May  he  you 
think  they’re  all  the  same* 
They’re  noil 

CIE  is  the  largest  indepen¬ 
dent  Home  study  school  In  the 
world  that  specialises  exclu¬ 
sively  in  electronics. 


Meet  the  Electronics 
Specialists. 

When  you  pick  an  electronics 
school,  you're  getting  ready  to  invest 
some  time  and  money.  And  your 
whole  future  depends  on  the  educa¬ 
tion  you  get  in  return. 

That s  why  it  makes  so  much 
sense  to  go  with  number  one . .  .with 
the  specialists .  .  .with  CIE! 

There’s  no  such  thing  as 
bargain  education. 

If  you  talked  with  some  of  our 
graduates,  chances  are  you'd  find  a 
lot  of  them  shopped  around  for  their 
training.  Not  for  the  lowest  priced 
but  for  the  best.  They  pretty  much 
knew  what  was  available  when  they 
picked  CIE  as  number  one. 

We  don't  promise  you  the  moon. 
We  do  promise  you  a  proven  way  to 
build  valuable  career  skills.  The  CIE 
faculty  and  staff  are  dedicated  to 
that.  When  you  graduate,  your  di¬ 
ploma  shows  employers  you  know 
what  you're  about.  Today,  it's  pretty 
hard  to  put  a  price  on  that. 

Because  we’re  special' 
ists,  we  have  to  stay 
ahead. 

At  CIE,  we've  got  a  position  of 
leadership  to  maintain.  Here  arc 
some  of  the  ways  we  hang  onto  it . . . 

Our  step-by-step  learning 
includes  “hands-on” 
training. 

At  CIE,  we  believe  theory  is 
important.  And  our  famous 
Auto*  Programmed®  Lessons  teach 
you  the  principles  in  logical  steps. 

But  professionals  need  more 
than  theory.  That’  s  why  some  of  our 
courses  train  you  to  use  tools  of  the 
trade  like  a  5  MHz  triggered- sweep, 
solid-state  oscilloscope  you  build 
yourself— and  use  to  practice  trouble 
shooting.  Or  a  beauty  of  a  19- inch 
diagonal  Zenith  solid-state  color  TV 
you  use  to  perform  actual  service 
operations. 

Our  specialists  offer  you 
personal  attention. 

Sometimes,  you  may  even  have 
a  question  about  a  specific  lesson. 
Fine.  Write  it  down  and  mail  it  in. 

Our  experts  will  answer  you 
promptly  in  writing.  You  may  even 
get  the  specialized  knowledge  of  all 
the  CIE  specialists.  And  the  answer 
you  get  becomes  a  part  of  your  per¬ 
manent  reference  file.  You  may  find 
this  even  better  than  having  a  class¬ 
room  teacher. 


Patterns  shown  on  TV  and  oscilloscope  screens  are  simulated. 
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I  Cleveland  Institute  of  Electronics,  Inc. 

I  Ena  1776  East  17th  Street.  Cleveland,  Ohio  44114 
Accredited!  Member  Natjonal  Home  Study  Council 

□  YES...  I  want  die  best  of  everything!  Send  me  my  FREE  CIE  school 
catalog— Including  details  about  troubleshooting  courses— plus  my  FREE  package 
of  home  stu  dy  In  formation .  p  E-  64 

Print  Name - -  —  - - - — - 

Address - - Apt -  - 

City - - - - 

State - — - Zip™ - - 

_ _ Phone  (area  code ) _ — . - — - 

Check  box  for  Cx.I.  Bill  Information:  □  Veteran  □  Active  Duty' 

MAH.  TODATS 


Pick  the  pace  that’s  right 
for  you, 

CIE  understands  people  need 
to  learn  at  their  own  pace-  There’s  no 
pressure  to  keep  up . . ,  no  slow 
learners  hold  you  back.  If  you're  a 
beginner,  you  start  with  the  basics. 
If  you  already  know  some  elec¬ 
tronics,  you  move  ahead  to  your 
own  level. 

Enjoy  the  promptness  of 
CIE’s  “same  day"  grading 
cycle* 

When  we  receive  your  lesson 
before  noon  Monday  through  Satur¬ 
day,  we  grade  it  and  mail  it  back— 
the  same  day.  You  find  out  quickly 
how  well  you're  doing! 

CIE  can  prepare  you  for 
your  FCC  License. 

For  some  electronics  jobs,  you 
must  have  your  FCC  License  ,  For 
others,  employers  often  consider  it  a 
mark  in  your  favor.  Either  way,  it's 
government- certified  proof  of  your 
specific  knowledge  and  skills! 


More  than  half  of  CIE's  courses 
prepare  you  to  pass  the  government- 
administered  exam.  In  continuing 
surveys,  nearly  4  out  of  5  CIE  gradu¬ 
ates  who  take  the  exam  get  their 
Licenses! 

For  professionals  only. 

CIE  training  is  not  for  the  hobby¬ 
ist.  It's  for  people  who  are  willing  to 
roll  up  their  sleeves  and  go  to  work 
...  to  build  a  career.  The  work  can  be 
hard,  sure.  But  the  benefits  are 
worth  it. 

Send  for  more  details 
and  a  FREE  school 
catalog. 

Mail  Hie  card  today.  If  it's  gone, 
cut  out  and  mail  the  coupon.  You'll 
get  a  FREE  school  catalog  plus  com¬ 
plete  information  on  independent 
home  study.  For  your  convenience, 
we'll  try  to  have  a  CEE  representa¬ 
tive  contact  you  to  answer  any  ques¬ 
tions  you  may  have . 

Mail  the  card  or  the  coupon  or 
write  CIE  (mentioning  name  and 
date  of  this  magazine )  at:  1776  East 
17th  Street,  Cleveland,  Ohio  44114. 
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Letters 


Slip  on  new  Audio-Technica 
JL  Jk  Stereophones  and 

hear  for  yourself.  If  you  want  to  find  out  how 

good  the  new  Audio-Technica  Stereo  phones  really  are, 
don’t  just  compare  them  with  other  headphones.  Put  them 
up  against  the  very  finest  speaker  systems.  But  don’t  just 
listen  to  the  equipment.  Listen  to  the  music,  And  be  ready 
for  a  surprise! 

Judged  on  the  basis  of  fiatness  of  response,  freedom 
from  distortion,  transient  response,  sensitivity,  and 
independence  from  room  acoustics,  these  new  dynamic  and 
electrct  condenser  models  are  perceptibly  better  sounding 
than  speaker  systems  costing  hundreds  of  dollars  more. 

And  if  you  think  that  great  performance  can  only 
come  from  heavy,  bulky  stereophones,  get  ready  for  another 
surprise.  Our  heaviest  model  is  less  than  llA  ozs.  and  our 
lightest  is  an  incredible  4%  ounces  light.  Comfort  that 
lasts  an  entire  opera  if  you  wish. 

For  all  the  facts,  send  for  our  catalog.  But  for  the 
revealing  truth  about  stereophone  performance,  listen  and 
compare  at  your  nearby  Audio-Technica  showroom. 

It  will  be  a  great  musical  experience. 


Model  ATH-7 

Our  finest  Electret  Condenser 
with  LED  peak  level  indicators 
$149.95 


Mode!  ATH-1  ^ 

The  moving  coil  dynamic  stereo 
phone  that  weighs  just  4V*  oz, 
$29,95 


•  How  close  can 
^  hi-fi  get  to  an 
authentic  musical  experience  ? 


(7T)  audio-technica 

INNOVATION  □  PRECISION  □  INTEGRITY 


AUDIQ-TEGHNICA  U,S.,  INC.,  Dept.  68F,  33  Shiawassee  Avenue,  Falrlawn,  Ohio  44313 
Available  In  Canada  from  Superior  Electronics,  Inc. 


POORER  BUT  BETTER  OFF 

Thanks  to  Popular  Electronics,  I  am 
now  SI 35  poorer.  This  may  sound  bad,  but  it 
is  realty  good — at  least  I  hope  so.  i  have  alt  of 
your  articles  on  the  Cosmac  Elf  microcomput¬ 
er  built  around  the  1802  chip  from  RCA. 
They  have  aroused  my  interest  so  much  that  I 
have  gone  out  and  bought  my  own  Elf  mi¬ 
crocomputer  kit.  —Robert  J.  Kastelic ,  South 
Milwaukee,  Wl. 

THANKS  FOR  “EXPERIMENTER'S 
CORNER” 

I  would  like  to  express  my  appreciation  for 
the  "Experimenter's  Corner."  This  column  is 
always  lucid  and  interesting,  t  particularly  en¬ 
joyed  the  December  1977  and  January  1978 
columns  on  read/write  memories.  Thanks  to 
them,  I  now  understand  how  data  is  placed 
into  and  retrieved  from  memory,  I  would  like 
for  author  Forrest  Mims  to  devote  more 
space  to  digital  and  computer  circuits. 
—Mark  Jennings,  Bellevue,  WA , 

TRANSMITTER  THAT  NEVER  WAS 

As  I  was  leafing  through  the  February  1978 
issue  of  Popular  Electronics,  I  noted  that 
the  Amateur  Radio  column  made  reference 
to  the  Heathkit  Model  HX-1675  amateur  radio 
transmitter,  The  information  for  this  article  un¬ 
doubtedly  originated  from  someone  here  at 
Heath,  Unfortunately,  the  Model  HX-1675 
was  discontinued  at  the  last  minute  and  nev¬ 
er  offered  for  sale.  —V.  Virgil  Bennett,  Heath 
Co.,  Benton  Harbor,  Ml. 

UPDATING  NBS  SERVICES 

We  appreciate  your  help  in  keeping  your 
readers  abreast  of  changes  in  our  standard 
time  and  frequency  services.  Here  is  some 
late  information. 

WWVL  (which  operated  near  20  kHz  until 
July  1972)  no  longer  is  in  operation.  WWVB 
(60  kHz),  WWV  and  WWVH  (2.5.  5,  10,  and 
15  MHz)  are  still  on  the  air  continuously. 

Details  of  station  operation,  signal  formats 
and  other  information  about  WWV,  WWVB, 
and  WWVH  are  included  in  National  Bureau 
of  Standards  Time  S  Frequency  Dissemina¬ 
tion  Services ,  a  60c  booklet  available  as  NBS 
Special  Publication  432  from  the  Superin¬ 
tendent  of  Documents.  U  S,  Government 
Printing  Office,  Washington,  DC  20402.  (SP 
432  replaces  SP  236.)  —Collier  N .  Smith, 
NBS.  Boulder,  CO  30302. 

Out  of  Tune 


in  "Expanding  the  Elf  I r  (March  1978), 
transistors  Q2  and  Q4,  in  Fig.  3,  should  be 
types  2N5354. 
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POPULAR  ELECTRONICS 


Just  about  every  bit 
of  electrical  hardware 
you’ll  ever  need  . . . 


that’s  7  gross! 
over  84  dozen! 


over  1 ,000  pieces  ( 
all  organized  &  labeled 
in  a  heavy-duty, 
bin-cabinet! 

You’ll  wonder  how  you  ever  did 
without  it . . .  truly  one  of  the  most 
important  “tools”  you  could  own! 


) 


110  SPADE  TERMINALS 
INSULATED 


'Z'JPy***  22-ifiv.V*  sci-*W-r*  12-13  mv* 

25CTjt  .HO  Tit  JV'Tm  ?501»fc 

10  20  20  30  20  10  30 

n  75  BUTT  CONNECTORS  35  CL0SE0  END 
I  |  CONNECTORS 
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sn,ppW3» 
naoawe 


10  SNAP-SPLICE 
CONNECTORS 


The 

'NOU'd  ?  reta''  Pr'c6S' 

S10°P.\cCe^ 
anV^er® 


6  ALLIGATOR  CUPS 


265  RING  TERMINALS 
NON-INSULATED * — 


QUANTITIES  fN  BOLD  TYPE  t 


190  SPADE  TERMINALS 
NONHNSULATED 


30  CABLE  TIES 


®  ©  © 
©  © 


LOOK  AT  ALL  YOU  GET!  Every  type,  size  and  style  of  terminal  and  connector  you’ll  probably  ever  need!  Full  size  tanges! 


Limit:  One  crimper  per  shop. 
Crimpers  not  sold  separately. 


•  No  more  “making  do”  with  just  any¬ 
thing  you  have  on  hand! 

of  5  major  ere 

•  No  more  “drugstore  quality”  terminals  A  Stanley. Industriat-auality  can  also  call  < 

and  connectors!  “Jobmaster"  Oklahoma,  cs 

...  .  ,  crimoer  at  _ 

•  No  more  high  prices!  0U1  wholesale  ,  /  r - fljK 

•  No  more  less-than-professional  cost! 
repair  jobs! 

•  No  more  frustrating  searches  for  the 
right  piece  of  electrical  hardware! 

•  No  more  time-consuming  soldering! 

•  No  more  Saturday-morning  trips  to  |  - 

the  hardware  or  electrical  supply  store!  j  ^ " 

All  high-quality,  99%  conductivity,  plated  copper  terminals  and  connectors.  I  £heck  /  ^ » 
Meet  or  exceed  UL,  CSA,  and  (where  applicable)  OEM  standards.  Not  inexpen-  J  Method 
sive  "stamped-out-tin”  hardware.  No  "seconds”  or  "rejects."  All  high-quality!  |  payment- 

Truly  over  $100  worth  of  hardware  alone!  Check  out  prices  yourself . . .  J 
you’ll  be  amazed!  I  o 

-  cn 

Unconditional  30-Day  Guarantee:  If  you’re  dissatisfied  in  any  way  orforany  ,  £  q; 

reason,  just  return  your  Shop(s)  within  30  days  for  an  immediate,  full  refund,  i  M 
No  questions  asked!  J  SI 

Exactly  what  you  receive:  One  25-tray,  polystyrene  bin-cabinet  (tray  ■  NAME - 

dividers  form  45  bins).  1 ,01 1  terminals,  connectors,  and  electrical  accessories.  |  ADDRESS _ 

25  preprinted,  color-coded  I.D.  labels.  One  FREE  Specifications  Chart.  | 

c1977  D.R.I.  Industries.  Inc.,  Eden  Prairie.  MN  55344  J  CfTY - 

‘The  Electrical  Terminal  &  Connector  Shop"  is  a  trademark  of  D.R.I.  Industries,  Inc. 

D.R.I.  Industries,  Inc.,  6864  Washington  Ave.  So.,  Eden  Prairie,  MN  55344 

IIIUC  in-TO  CIRCL£  NO  W  ON  FREE  INFORMATION  CARD 

JUNb  1978 


To  Order  —  24-hour  Phone  Service:  Send  check,  money  order, 
or  company  purchase  order  for  full  amount.  Or  charge  it  to  anyone 
of  5  major  credit  cards  (see  Order  Coupon).  Credit  card  buyers 
can  also  call  our  24-hour,  toll-free  number  800-331  -1 000  (from  f 
Oklahoma,  call  918-664-8300  collect). 


- [UNCONDITIONAL  30-DAY  GUARANTEE UWMIB3J 

Mail  to  and  make  remittance  payable  to: 

D.R.I.  Industries,  Inc.,  Dept,  popel-68  Wnfljfl 

6864  Washington  Avenue  South,  Eden  Prairie,  MN  55344^^^ 

Indicate _ Electrical  Terminal  &  Connector  Shop(s)  @  $24.95 

Order:  H°*rT'an*9  p|us  $3  90  shipping  and  handling  each. 

_ Stanley  Crimper(s)  @  $2.99  plus  75<P  shipping  and 

how  many?  handling  each.  (Limit:  one  per  Shop  purchased.) 


Check  ( >/) 
Method 
of  Payment: 


□  Check,  money  order,  or  company  purchase  order 
enclosed  (MN  residents  add  4%  sales  tax). 

□  Charge  it  to:  □  V ISA/Ban kAmericard 

□  American  Express  □  Carte  Blanche 

□  Diners  Club  □  Master  Charge 

CARD  NO _ 

SIGNATURE  X _ 


ADDRESS- 
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HEWLETT-PACKARD! 


HP-33E 


HEWLETT-PACKARD 

INTRODUCES 

A  NEW  GENERATION. 

THE  PRICE  OF  EXCELLENCE 
NOW  STARTS  AT  $60.* 


THE  NEW  SERIES  E. 

Introducing  Series  E.  Five  pre¬ 
cision  calculating  instruments 
for  science,  engineering  and  busi¬ 
ness.  You'll  find  them  outstanding 
values. 

NEW  FEATURES. 

MORE  CONVENIENCE. 
Easier  to  read.  They  feature 
a  new,  larger  LED  display  for 
improved  readability  And  so  that 
you’ll  never  confuse  100000  with 
1000000,  commas  are  inserted 
between  thousands. 

Checks  you.  Checks  itself.  Built-in 
diagnostic  systems  tell  you: 

1)  when  you've  performed  an 
incorrect  operation;  2)  why  it  was 
incorrect;  and  3)  if  the  calculator 
isn't  working  properly. 

Accuracy.  We  engineered  a  new 
level  of  accuracy  into  Series  E. 

So  you  need  not  be  concerned 
that  your  answers  are  correct 
or  complete. 


The  Hewlett-Packard  extras  are 
standard.  Series  E  is  “human 
engineered"  inside  and  out  for 
increased  usability:  low  battery 
warning  light;  rechargeable  bat¬ 
teries;  positive  click  keys;  sturdy, 
impact-resistant  cases.  Pick  up 
any  Series  E  calculator  and  expe¬ 
rience  the  HP  difference. 

HEWLETT-PACKARD  IS 
WITHOUT  EQUAL. 

In  logic  systems.  Series  E  calcu¬ 
lators  use  RPN  logic  exclusively 
RPN  — the  system  that  displays 
all  intermediate  results  for 
instant  feedback  in  checking 
errors.  RPN —the  system  that  lets 
you  solve  lengthy  problems  with 
ease  and  consistency  You'll 
find  it's  the  shortest  possible 
distance  between  the  question 
and  the  answer. 

In  documentation.  The  complete 
modular  documentation  system 
for  Series  E  includes: 


Introductory  Booklets;  Owners' 
Handbooks;  Applications  Books 
for  mathematics,  statistics,  real 
estate,  leasing,  investments 
and  more.  These  books  give  you 
fast,  easy  solutions  to  every¬ 
day  problems. 

In  quality.  Hewlett-Packard 
quality,  dependability  and  reli¬ 
ability  are  engineered  into  every 
Series  E  calculator. 

EXCELLENCE  AT  AN 
AFFORDABLE  PRICE. 

For  details,  send  the  attached 
coupon.  And  for  a  closer  look 
at  the  HP-31  E,  HP-33E  or  HP- 
38E,  visit  your  nearest  Hewlett- 
Packard  dealer.  (The  HP-32E 
and  HP-37E  will  be  on  his  shelves 
in  July.)  For  the  address,  CALL 
TOLL-FREE  800-648-4711 -in 
Nevada,  800-992-6710.  See  for 
yourself  that  the  price  of  excel¬ 
lence  is  now  quite  affordable. 


FOR  SCIENCE 
AND  ENGINEERINQ. 

The  HP-31E— Scientific.  $60?  Consider 
it  the  new  standard  scientific  calculator. 
Trigonometric,  exponential  and  math 
functions.  Metric  conversions.  Fixed  and 
scientific  display  modes  with  a  full  10- 
digit  display  4  separate  user  memories. 
The  HP-32E— Advanced  Scientific  with 
Statistics.  $80?  Everything  the  HP-31  E 
is— and  more.  More  math  and  metric 
capabilities.  15  user  memories.  Hyper- 
bolics.  Plus  comprehensive  statistics. 
Engineering,  scientific  and  fixed  display 
modes.  Decimal  degree  conversions. 

The  HP-33 E— Programmable  Scientific. 
$100?  A  scientific,  math  and  statistical 
calculator  with  the  added  clout  of  pro¬ 
grammability.  49  program  lines  of  fully- 
merged  key  codes.  Editing  keys,  control 
keys  and  a  full  range  of  conditional  keys. 
8  user  memories. 

Displays  photographed  separately  to  simulate  typical 
appearance. 


FOR  BUSINESS 
AND  FINANCE. 

The  HP-37E— Business  Management. 
$75?  Your  best  choice  for  a  basic  business 
and  financial  calculator.  Has  our  new 
“cash  flow  sign  convention"  for  intuitive 
problem  solving.  Handles  PV,  PMT  and 
FV  simultaneously.  Calculates  percents, 
discounts  and  mark-ups.  Figures  amorti¬ 
zation  schedules.  Statistics  with  trend- 
line  forecasting.  5  financial  and  7  user 
memories. 

The  HP-38E— Advanced  Financial  with 
Programmability.  $120?  Our  first  finan¬ 
cial  programmable  calculator.  Has  all  the 
power  of  the  HP-37E  plus  a  lot  more. 
Routine  or  sophisticated  problem  solving 
at  the  touch  of  just  one  key— no  previous 
programming  experience  necessary.  IRR 
and  NPV  for  up  to  1980  cash  flows  in 
20  groups.  2000-year  calendar.  5  financial 
and  20  user  memories  plus  up  to  99 
program  lines. 

CIRCLE  NO  28  ON  FREE  INFORMATION  CARD 


HEWLETT 


PACKARD 


Dept. 2  54  F  1000  N.  E.  Circle  Blvd.,  Corvallis,  OR  97330 


HEWLETT-PACKARD 

Dept.  2  54  F 

1000  N.E.  Circle  Blvd. 

Corvallis,  OR  97330 

Please  send  details  on  new  Series  E 

□  Business  Calculators 

□  Scientific  Calculators 


NAME- 


ADDRESS- 


C1TY_ 


STATE - 


^Suggested  retail  price  excluding  applicable  state  and 
local  taxes— Continental  U.S.A..  Alaska  &  Hawaii. 


JUNE  1978 


15 


New  Products 

Additional  information  on  new  products 
covered  in  this  section  is  available  from  the 
mttnuf act  liters.  Either  circle  the  item  $  code 
number  on  the  Free  Information  Card 
or  write  to  the  manufacturer  at  the 
address  given, 


Hand-Held 
50-MHz  Counter 

The  Continental  Specialties  'Mini -Max"  is 
a  new  hand-held  automatic  frequency 
counter  that  can  be  battery  powered  with  a 
standard  9-V  battery  or,  optionally,  ac  pow¬ 


ered  it  has  a  guaranteed  minimum  fre¬ 
quency  range  of  from  1090  Hz  to  50  MHz, 
with  100-Hz  resolution  throughout  the  en- 
tire  range.  There  are  no  controls,  oniy  an 
on-off  switch  The  frequency  is  automati¬ 
cally  displayed  directly  on  the  counter  s 
O.Vr  (2. 54 -mm)  magnified,  six -decade  dis¬ 
play.  with  leading  zeroes  blanked  out. 
When  the  Mini-Max  is  first  turned  on,  two 
decimal  points  {one  each  for  kilo-  and  me¬ 
gahertz)  come  on  in  the  display.  It  has  a  di¬ 
ode-protected  miniature  phone-jack  input 
whose  impedance  is  rated  at  1  megohm.  A 
built-in  crystal-controlled  timebase  oper¬ 
ates  at  3  58  MHz  and  has  a  claimed  fre¬ 
quency  stability  of  0.2  ppm/°C  over  a  tem¬ 
perature  range  of  from  0°  to  50°  C.  Dimen¬ 
sions  are  3*  x  6Hr  x  1 W.  S89.95. 

CIRCLE  HD  Be  ON  FREE  INFORMATION  CARD 


BGW  Model  410 
Power  Amplifier 


The  Model  410  stereo  power  amplifier  from 
BGW  uses  a  pair  of  1 0  discrete  LED  'me¬ 
ter'1  dispiays  in  place  of  the  traditional  ana¬ 
log  mechanical  movements  to  indicate  out¬ 
put  power.  Rated  at  200  watts  continuous 
into  8  ohms,  the  amplifier's  frequency  re¬ 
sponse  rating  is  3  Hz  to  100,000  Hz  i-Q/ 
-3  dS.  THD  and  IM  distortion  are  rated  at 
0.05%  and  0.01%,  respectively.  Residual 
hum  and  noise  are  rated  at  - 1 1 0  dB.  input 
sensitivity  is  2  volts  for  200  watts  output. 
The  LED  'meter1'  display  is  average  re¬ 
sponding;  it  has  a  three- position  sensitivity 
switch  ( —20,  -10,  and  0  d8).  A  four-posi¬ 
tion  speaker  system  selector  switch  with 
20-ampere  power-handling  capability  is 
provided.  5599, 

CIRCLE  rn  B9  ON  FREE  INFORMATION  CARD 


Vector  Analog 
Interface  Board 

A  multifunction  Analog  Interface  Board  for 
microcomputers,  introduced  by  Vector 
Graphic  Inc.  is  for  use  with  potentiome¬ 
ters.  joysticks,  and  voltage  sources,  An  8- 
bit  digital  porl  with  a  latch  strobe  can  func¬ 


tion  as  a  keyboard  input  port.  Tone  pulse 
generators  can  also  produce  sounds  for 
games  or  keyboard  audio  feedback.  Addi¬ 
tional  features  include  four  A/D  inputs  and 
M WRITE  logic  and  a  power-on  jump  fea¬ 
ture  for  computers  that  lack  a  front  penel. 
$75,  kit;  51 15,  assembled. 

ClfiCLf  NO  07  OH  FREE  INFORMATION  CAH0 


Sansui  Direct-Drive 
Turntable 

The  latest  direct-drive  turntable  from  San¬ 
sui.  Model  SR-333,  is  a  two-speed  manual 
player  with  individual  pitch-control  adjust¬ 
ments  for  each  speed.  The  motor  is  a  20- 
pole.  30-slot  brushless  type,  with  wow  and 
flutter  rated  by  the  manufacturer  at  less 


than  0,035%.  Rumble  is  rated  at  -70  dB, 
signal-to-noise  ratio  at  better  than  60  dB, 
The  arm  is  an  S-shaped,  counterbalanced 
type.  The  SR-333  comes  complete  with 
base  and  dustcover  tt  measures  18^rr  W  x 
6  1  / 1 6JH  H  X  14  11/15“  D.  (46  x  15.4  x  37,9 
cm),  and  weighs  17.2  lb  (7,0  kg),  5200, 

CIRCLE  WO  91  ON  FREE  INFORMATION  CARD 


Mobile  Antennas  for 
Japanese  Cars 

A  new  series  of  pillar-mount  AM/FM/CS 
antennas,  designed  specifically  to  replace 
existing  AM/FM  antennas  on  Datsun, 
Toyota  and  Honda  automobiles,  has  been 
announced  by  Harada.  Five  models  are 
available:  two  each  for  Datsuns  and  Hen¬ 
ri  as,  and  one  for  Toyotas,  The  antennas 
are  top- loaded  for  CB.  with  specially  de¬ 
signed  cables  and  couplers  to  accommo¬ 
date  all  three  reception  modes. 

CIRCLE  NO  9  2  ON  FREE  INFORMATION  LflflD 


Curtis  Amateur 
Radio  Computer 


A  computerized  Morse  and  Baudot  code 
operating  system  for  the  ham  is  available 
from  Curtis  Electro  Devices,  Inc.  Called  the 
System  4000,  n  is  designed  to  receive,  de¬ 
code,  and  print  (via  CRT)  Morse  or  five- 
level  Baudot  TTY  codes  at  rates  of  10  to 
100  wpm  or  60  to  100  wpm.  it  also  serves 
as  a  keyboard  or  paddle  with  CRT  display 
of  the  transmitted  text.  The  Morse  key¬ 
board  provides  a  500-key  buffer,  eight  pro¬ 
grammable  message  memories,  and  two 
(Continued  on  page  22) 
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POPULAR  ELECTRONICS 


Why  you  should  buy  a  digital 
multimeter  from  the 
leader  in  digital  multimeters. 


If  you're  shopping  for  your  first  multi¬ 
meter,  or  moving  up  to  digital  from 
analog,  there  are  a  few  things  you 
should  know. 

First,  look  at  more  than  price.  You'll 
find,  for  instance,  that  the  new  Fluke 
8020A  DMM  offers  features  you  won't 
find  on  other  DMMs  at  any  price.  And 
it’s  only  $169* 

Second,  quality  pays.  Fluke  is  recog¬ 
nized  as  the  leading  maker  of  multi¬ 
meters  (among  other  things)  with  a 
30-year  heritage  of  quality,  excellence 
and  value  that  pays  off  for  you  in  the 
8020A. 

Third,  don’t  under-buy.  You  may  think 
that  a  precision  3V2-digit  digital  multi¬ 
meter  is  too  much  instrument  for  you 
right  now.  But  considering  our  rapidly 
changing  technology,  you’re  going  to 
need  digital  yesterday. 


If  you’re  just  beginning, 
go  digital. 


Why  not  analog?  Because  the  8020A 
has  0.25%  dc  accuracy,  and  that’s  ten 


times  better  than  most  analog  meters. 

Also,  the  8020A's  digital  performance 
means  things  like  26  ranges  and  seven 
functions.  And  the  tougher  your  home 
projects  get,  the  more  you  need  the 
8020A's  full-range  versatility  and  ac¬ 
curacy.  The  8020A  has  it;  analog  meters 
don't. 

If  you’re  a  pro. 

You  already  know  Fluke.  And  you 
probably  own  a  benchtop-model  multi¬ 
meter. 

Now  consider  the  8020A:  smaller  in 
size,  but  just  as  big  in  capability.  Like 
2000-count  resolution  and  high-low 
power  ohms.  Autozero  and  autopolarity. 
And  the  8020A  has  3-way  protection 
against  overvoltage,  overcurrent  and 
transients  to  6000V! 


Nanosiemens? 


Beginner  or  pro,  you’ll  find  the  meter 
you  now  have  can’t  measure  nanosie¬ 
mens.  So  what?  With  the  8020A  con¬ 
ductance  function,  you  can  measure 
the  equivalent  of  10,000  megohms  in 
nanosiemens.  Like  capacitor,  circuit 
board  and  insulation  leakage.  And,  you 
can  check  transistor  gain  with  a  simple, 
homemade  adapter.  Only  with  the  8020A, 
a  13-oz.  heavyweight  that  goes  where 
you  go,  with  confidence. 


What  price  to  pay. 


$169* 

Of  course,  you  can  pay  more.  Or  less. 
In  fact,  you  could  pay  almost  as  much 
for  equally  compact  but  more  simplistic 
meters,  and  get  far  less  versatility.  And, 
the  8020A  gives  you  the  'plus’  of  custom 
CMOS  LSI  chip  design,  and  a  minimum 
number  of  parts  (47  in  all).  All  parts 
and  service  available  at  more  than  100 
Fluke  service  centers,  worldwide.  Guar¬ 
anteed,  for  a  full  year. 

Rugged.  Reliable.  Inexpensive  to 
own  and  to  operate;  a  simple  9V  battery 
assures  continuous  use  for  up  to  200 
hours. 

Where  to  buy. 

Call  (800)  426-0361  toll  free.  Give 
us  your  charge  card  number  and  we’ll 
ship  one  to  you  the  same  day.  Or,  we’ll 
tell  you  the  location  of  the  closest 
Fluke  office  or  distributor  for  a  per¬ 
sonal  hands-on  feel  for  the  best  DMM 
value  going. 

*U.S.  price  only 


Fluke  8020A  DMM  for 
Home  Electronics  Experts:  $169 

IFLUKEI 
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TRAINING  TO  YOUR  HOME... 
FOR  QUICKER,  EASIER 
LEARNING  AND 
FASTER  EARNING 


First  and  only  school  with  designed- 
for-learning  Quadraphonic  Audio  Center 
with  four  SP1 4  speaker  systems.  This 
solid  state  SQ'“  system  is  designed  so 
that  you  perform  meaningful  experiments 
at  every  stage  of 
thorough 
training  in  audio 
technology. 


You  get  trouble-shooting  experience  from  the  chassis 
up  .  .  .  with  NRI’s  unique  training  equipment. 

The  "firsts”  described  here  are  typical  of  NRI's  over  63 
years  of  leadership  in  electronics  home  training.  When 
you  enroll  as  an  NRI  student,  you  get  the  technical 
knowledge  and  the  priceless  confidence  of  "hands-on" 
experience  sought  by  employers  in  communications,  TV- 
audio  servicing,  computers,  and  industrial  and  military 
electronics.  NRI  training  is  designed  for  your  education  . .  . 
from  the  educator-acclaimed  Achievement  Kit  sent  the 
day  you  enroll,  to  bite-size,  well  illustrated,  easy-to-read 
lessons  programmed  with  designed-for-learning  training 
equipment. 

NRI  Firsts  make  learning  at  home  fast  and  fascinating. 
More  than  a  million  have  come  to  NRI  for  home  training. 
Professional  TV/Audio  technicians  who  learned  their 
profession  through  home  training  rate  NRI  as  first  choice 
by  far,  over  any  other  school. 

SEND  FOR  THE  FREE  FULL-COLOR  CATALOG  ...  for 
full  details  on  NRI  home  training.  There  is  no  obligation  .  . . 
no  salesman  will  call. 


'“Trademark  of  CBS,  Inc. 


First  with  an  electronics  Discovery  Lab™.  This  self-contained 

First  and  only  school  with 

advanced  solid-state  lab  gives  you  fast,  hands-on  access  to  fully- 

new  Optical  Transmission 

powered  semiconductor  circuitry.  NRI  is  the  only  school  with  all 

System  engineered  to 

these  modern  solid  state 

allow  you  to  analyze 

component  experiments  in:  y 

digital  and  analog  signal 

bipolar  and  field  effect  / 

transmission  via  light 

transistors,  Zener  diodes,  my  Jgfo 

beam.  Systems  you  build 

light-emitting  diodes,  /•* 

use  LED  and 

SCR’s  and  y^m 

phototransistor 

phototransistors. 

technology,  simulating 

basic  principles  of  laser 

’“McGraw  Hill  CEC.  f 

communications  as  used 

in  video  disc  home 

entertainment  systems. 
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First  and  only  school  with  designed-for-learning 
25"  diagonal  solid  state  Color  TV  complete  with 
cabinet.  This  solid  state  set  was  designed  by 
NRI’s  own  engineers  from  the  chassis  up  so  that 
students  can  perform  over  25  in-set  experiments 
during  construction,  including  valuable 
,‘Power-On,,  trouble- shooimg. 


First  and  only  school  with 
a  portable  CMOS  digital 
frequency  counter 
engineered  by  NRI  to  give 
you  experience  in  the 
newest  types  of  digital 
systems  coming  into 
expanded  use  in 
consumer  electronics. 


First  and  only  training  with  an  actual 
programmable  digital  computer  to  give 
you  the  only  home  training  in  machine- 
language  programming  .  .  .  essential  to 
trouble  shooting  digital  computers.  Extra 
Memory  Expansion  Kit  doubles  memory 
size  for  practice  in  advanced 
programming  techniques. 


First  and  only  school  with  a  solid  state 
regulated  power  supply  engineered  by 
NRI  to  give  you  experience  with  modern 
power  supply  designs;  to  give  you  a 
premium  power  supply  for  your  NRI 
Transceiver,  or  to  use  in  trouble¬ 
shooting  mobile  equipment. 


First  and  only  school  with  designed-for- 
learning,  400-channel,  digitally- 
synthesized  VHF  Transceiver  to  give  you 
the  only  fully-up-to-date  2-meter 
equipment  for  complete  training  in 
commercial,  amateur,  and  CB 
communications.  The  design 
incorporates  circuitry  and  components 
representative  of  the  latest  state  of  the 
art.  Circuitry  is  on  five  plug-in  circuit 
cards  to  take  full  advantage  of  NRI 
'‘Power-On'’  training. 


If  card  is  missing,  write  to: 

NRI  Schools 
McGraw  Hill  Continuing 
Education  Center 
3939  Wisconsin  Ave. 
Washington,  D.C.  20016 


First  and  only  "  T  school  with 

an  Antenna  Applica-  ^  tions  Lab 
engineered  to  give  you  a  thorough 
understanding  of  practical  communica¬ 
tions  antenna  requirements,  You  assem¬ 
ble  and  test  several  different  types  of 
antennas  and  matching  sections,  meas¬ 
uring  gain  and  radiation  patterns. 
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(Continued  from  page  16) 
fixed  message  memories  (CQ  and  ID).  The 
message  memories  are  also  available  in 
the  paddle  keyer  mode.  Code  speeds  are 
adjustable  in  one  wpm  increments  from  10 
to  99  wpm.  The  System  4000  is  designed 
to  be  added  to  the  Processor  Technology 
SOL-20  fiC,  but  it  can  be  adapted  to  any 
S-100  bus,  8080-based  \lC  by  adding  ad¬ 
ditional  I/O  patches  to  the  video  driver  and 
console  keyboard.  Address:  Curtis  Electro 
Devices,  Inc.,  Box  4090,  Mountain  View, 
CA  94040. 


Bearcat 

Autoscan  Monitor 


ments;  higher  video  output  signal;  simpli¬ 
fied  circuitry  for  easy  assembly;  and  a  two- 
level  TTL  output  for  easy  interfacing.  All 
components  mount  on  two  parallel  boards. 
The  output  signal  is  for  display  on  an  X-Y 
oscilloscope.  The  camera  kit  comes  with 
all  semiconductors,  passive  components, 
boards,  data  sheets  and  diagrams,  and  an 
8-mm  lens.  $349. 

CIRCLE  NO.  <1  ON  FREE  INFORMATION  CARO 


Mobile 

Entertainment 
Center  With  Clock 


Two  new  monitor  antennas — one  for  pub¬ 
lic-service  bands  and  one  for  aircraft  fre¬ 
quencies — have  been  announced  by  Fin- 
co.  The  SMA-1  Scanner  Monitor  Antenna 
operates  as  a  14-wave  dipole  in  the  30-50- 
MHz  lo-vhf  band,  as  a  3/2-wave  dipole  in 
the  148-174-MHz  hi-vhf  band,  and  as  a  "J” 
stub  in  the  450-51 2-MHz  uhf  band.  It  is 
also  available  as  SMA-IWK,  a  window¬ 
mounting  kit  with  an  18'  cable.  The  air¬ 
craft-monitor  model  AMA-3  is  a  half-wave, 
omnidirectional  groundplane  antenna 
tuned  for  the  108-138-MHz  aircraft  band, 
and  is  designed  to  mount  on  114"  masting 
or  standard  1"  threaded  water  pipe  (not  in¬ 
cluded). 

CIRCLE  NO.  96  ON  FREE  INFORMATION  CARO 


The  Electra  Company’s  Bearcat  250  is  a 
new  automatic  scanning  receiver  that 
monitors  50  channels,  requires  no  crystals, 
and  features  auto  search  and  recall.  The 
synthesized  scanner  includes  a  nonvolatile 
memory,  five  custom-designed  chips,  and 
pushbutton  programming  for  any  frequen¬ 
cy  in  five  bands  without  the  use  of  crystals. 
The  receiver  can  monitor  low  and  high  vhf 
bands,  the  uhf  band,  the  T  band,  and  the  2- 
meter  (146  to  148  MHz)  ham  band.  The  50 
channels  are  arranged  in  banks  of  1 0.  This 
is  said  to  be  the  first  scanner  to  automati¬ 
cally  search  out  and  activate  local  public- 
service  frequencies,  store  them  in  memo¬ 
ry,  recall  them  on  demand,  and  display  the 
active  frequencies  discovered  and  stored 
during  the  search.  It  also  contains  a  digital 
clock  that  operates  while  the  scanner  is 
performing  other  functions.  A  priority  chan¬ 
nel  is  built  in.  $399.95. 

CIRCLE  NO.  93  ON  FREE  INFORMATION  CARD 


CCD  Video 
Camera  Kit 

A  charge-coupled  device  (CCD)  video 
camera  kit  is  available  from  Solid  State 
Sales.  The  Model  202  camera  can  be  used 
for  both  visible-light  and  infrared  viewing, 


and  for  character  recognition  with  comput¬ 
ers  equipped  with  external  circuits.  It  fea¬ 
tures  the  Fairchild  202C  (100  x  100  bit) 
self-scanning  CCD  as  the  graphic  pickup 
element.  Among  the  advantages  claimed 
for  the  camera  are:  all  clock  voltages  at  a 
fixed  level  to  eliminate  the  need  for  adjust- 


The  Audiovox  “Indasher”  Model  DGC-10 
car  stereo  system  contains  an  AM/stereo 
FM  receiver,  cassette  player,  and  full-time 
clock  (hours  and  minutes/day  and  date) 
and  timer.  Frequencies  on  AM  and  FM,. 
time,  and  elapsed  time  are  indicated  by  a 
yellow  7-segment  numeric  display.  A  push¬ 
button  switch  is  provided  for  adjusting  dis¬ 


play  intensity  for  daytime  and  nighttime 
driving  conditions.  The  receiver  is  rated  to 
deliver  10  watts  rms  and  has  4-  and  8-ohm 
outputs.  The  receiver  portion  features 
electronic  AM/FM  band  selection,  local/ 
distance  switch,  and  stereo/mono  selec¬ 
tion.  The  cassette  player  has  fast-forward/ 
eject/rewind  lever  and  automatic  eject 
mechanism  at  end  of  tape  play.  The  time  is 
continuously  displayed  until  a  station  is 
tuned.  Five  seconds  after  a  station  is 
tuned,  the  display  automatically  switches 
back  to  the  time-display  mode.  $299.95. 

CIRCLE  NO.  95  ON  FREE  INFORMATION  CARD 


Finco 

Monitor  Antennas 


Underwater 

Microphone/ 

Earphone 

The  Y2  Model  10-310  is  an  underwater  mi¬ 
crophone  rated  by  its  manufacturer  for 
depths  of  up  to  600  feet.  It  can  also  be 
used  as  an  earphone.  Specifications  are: 
sensitivity, -85  dB  re  1  V/microbar;  imped¬ 
ance,  2000  ohms  at  1  kHz;  electrical  leak¬ 
age  resistance  greater  than  100  meg¬ 
ohms;  weight,  3/4  oz  (23  g);  size,  1.2"  dia. 
x  3/8"  thick  (3.0  x  1.0  cm).  $16.95.  Ad¬ 
dress:  Y-Square  Associates,  Inc.  2001  So. 
Eastwood  St.,  Unit  “A”,  Santa  Ana,  CA 
92705. 


AM  CB  Base-Station 
Transceiver 


The  Robyn  Model  AM-500D  AM  CB  base 
station  transceiver  is  rated  to  deliver  4 
watts  of  output  power  with  a  1 00%  modula¬ 
tion  limit  on  all  40  CB  channels.  It  features 
a  large  LED-type  numeric  channel  indica¬ 
tor,  illuminated  SWR  and  S/r-f  meters,  and 
separate  transmit  (tx)  and  receive  (rx)  in¬ 
dicators.  Pushbutton  switches  control  pa/ 
cb  selection,  anl  (automatic  noise  limiter) 
in/out  selection,  and  choice  of  internal  or 
external  speaker.  Separate  rotary  controls 
are  provided  for  adjusting  volume, 
SQUELCH,  RF  GAIN,  TONE,  MIKE  GAIN,  and 
swr/ cal.  The  dual  conversion  receiver  is 
( Continued  on  page  24) 
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Radio  Shack’s  personal  computer  system? 
This  ad  just  might  make  you  a  believer. 


You  can’t  beat 
the  4K  system  at 

$599 


TRS-80  “Breakthru” 

•  TRS-80  microcomputer 

•  12"  video  display 

•  Professional  keyboard 

•  Power  supply 

•  Cassette  tape  recorder 

•  4K  RAM,  Level-1  BASIC 

•  232-page  manual 

•  2  game  cassettes 


. . .  or  the  step-up 
16K  system  at 

$899 


TRS-80  “Sweet  16” 

•  Above,  except 
includes  16K  RAM 


...  or  the  fast 
4K/printer  system  at 

$1198 


TRS-80  “Educator” 

•  Above,  except 
includes  4K  RAM  and 
screen  printer 


...or the  Level-ll 
16K/printer/disk 
system  at 


$2385 


TRS-80  “Professional” 

•  Above,  except 
includes  16K  RAM, 
disk  drive,  expansion 
interface,  and 
Level-ll  BASIC 


So  how  are  you  gonna  beat  the  system  that 
does  this  much  for  this  little?  No  way! 


. . .  The  amazing  new 
32K/Level-1 1/2-disk/ 
line  printer  system  at 

$3874 


TRS-80  “Business” 

•  Above,  except 
includes  32K  RAM, 
line  printer, 
and  two  disk  drives 


Get  details  and  order  now  at  Radio  Shack  stores  and  dealers  in  the  USA,  Canada,  UK,  Australia,  Belgium,  Holland,  France,  Japan. 
Write  Radio  Shack,  Division  of  Tandy  Corporation,  Dept.  C-008,  1400  One  Tandy  Center,  Fort  Worth,  Texas  76102.  Ask  for  Catalog  TRS-80. 

Radio  /haek 

The  biggest  name  in  little  computers 
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WAREHOUSE  SALES 
DIRECT  TO  PUBLIC 

“HOT  STUFF” 

CALL  TOLL  FREE 

800-631-2175 

FOR  ORDERS  &  FlKi  QUOTES 


LARGEST  SELECTION 
LOWEST  PRICED  ANYWHERE 


RECEIVERS 
SPEAKIRS 
TAPE  DECKS 
PRE-AMPS 


TURNTABLES 
CHANGERS 
AMPURERS 
COMP  AOS 


TUNERS 
CARTRIDGES 
HEADPHONE* 
CAR  AUDIOS 


AIL  COMPONENTS 
SHIPPED  IMMEDIATELY 
IN  FACTORY  SEALED  CARTONS 

WITH  FULL  MANUFACTURERS 
WARANTIE 


flDPIOFVEER 


$391 


RT  -707  3-MOTOR  4-HEAD  AUTO¬ 
REVERSE  STEREO  TAPE  DECK  V, 
TR  ,  7 Vi".  3Vj"  LIST  5575  00 


TEAC, 

A-103  StuTtfl  Cg-t'cHf  $1  JL  | 

D*<li  with  Dolby  System  I 


GT  55 

BELT  DRIVE 
TURNTABLE 

Base,  Dus!  Cover 
and  Shure  M9SEO 

L  "369  00  S1  69 


-/fIEMVHRIER 

HEAD  PHONES 

H0400 . . . $25.42 

HD414. . $39,95 

HD424 . .......$59.95 


* 

cJy  1  Im/IX  , 

Ca*e  pi  10  — 

Avltyn  hat  gFCfllcr  »an*ttlvlty  than  th*  twit 

chrome  lap*.  Bipod  ally  lr>  the  low  and  middle 
range,  it  perlfflnnt  wftti  kit  dtMortksn 


CALL  TODAY 

TOLL  FREE 

800-631-2175 


MASTEfl  CHARGE/ BANK  AMtRiCARD 
HONQHEO  ON  PHONE  ORDERS 

175  MONMOUTH  RD, 

W.  LONG  BRANCH,  N.J.  07764 
201-229-3300 

CIRCLE  HD  *  OH  FRff  INFORMATION  CARD 


(Continued  from  page  22) 
rated  at;  0.5  m-V  sensitivity,  60  dB  minimum 
adjacent-channel  rejection*  60  dB  or  more 
image  rejection,  and  3  5  watts  audio  output 
power.  The  transceiver  can  be  powered 
from  the  ac  power  line  or  a  12-voft  dc 
source.  Size  is  1 3  'W  k  1 1 WD  x  5'  H  (33 
x  29.2  x  12.7  cm)  and  weight  is  11  lb  (5 
kg).  Si 69.95. 

ClflCLC  HO.  3  7  ON  FREE  INFORMATION  CARD 


iET  Digital  Multimeter 


The  !ET  DM-45  is  an  auto-ranging  f  auto- 
polarity  316-dfjgit  multimeter  of  pocket  size. 
It  measures  ac  and  dc  voltages  from  1  mV 
to  999  V,  ac  and  dc  current  from  1  mA  to  2 
A,  and  resistance  from  1  to  999,000  ohms. 
Input  impedance  is  1000  megohms  in  the 
i-volt  range  and  10  megohms  in  other 
ranges,  Basic  accuracy  is  specified  as 
0,2%,  ±1  digit,  range  hold  and  reading 
hold  switch  positions  enable  the  user  to 
took  into  any  range  to  store  any  reading  on 
the  display.  Dimensions  are  5,6  x  3  x  1,6 
in.  (14,2  m  7,6  x  4,1  cm);  weight  is  10  oz.  In¬ 
cludes  rechargeable  batteries  and  ac 
adapter/ charger,  S159, 

CIRCLE  NO  00  OH  FREE  INFORMATION  CARD 


KLH  Car  Speaker 

The  KLH  Model  693DMSC  is  a  3 -way, 
coaxial  speaker  designed  for  automotive 
use,  Its  woofer  is  6  X  9  in.,  with  a  30-oz 
magnet.  The  midrange  is  a  dome  type  cov¬ 
ering  the  range  from  1  to  4  kHz,  The  tweet¬ 
er  is  a  samarium -cob  a  if  type  which,  ac¬ 
cording  to  the  manufacturer,  "functions  like 
an  electrostatic  unit  without  electrostatic 
limitations." 

□  RCLE  NO-  99  ON  FREE  INFORMATION  CARO 


GC  Nibbling  Tool 

A  hand-operated  nibbling  tool  for  cutting 
sheet  metal  and  plastic  has  been  intro¬ 
duced  by  GC  Electronics.  The  tool  can  cut 
a  hole  of  virtually  any  shape  in  steel  up  to 
18-ga  ,  or  in  copper,  aluminum  or  plastic 
up  to  ]/16,J  (1.6  mm)  thick.  A  3/8'H  (9.5  mm) 
starling  hole  is  required  for  inside  cuts. 

CIRCLE  NO  10  ON  FREE  INFORMATION  CAflO 


New  Literature 


SYLVANfA  SEMICONDUCTOR  GUIDE 

GTE  Sylvania  has  announced  availability  of 
the  1970  EGG  Semiconductor  Master  Re¬ 
placement  Guide.  This  catalog  (S2.95)  lists 
over  137,000  industry  part  numbers  cross- 
referenced  to  the  Sylvania  EGG  semiconduc¬ 
tor  line.  A  wide  assortment  of  domestic  and 
imported  replacement  solid-state  devices  is 
presented  for  entertainment,  commercial 
and  mdustrraf/MRQ  applications.  Also  includ¬ 
ed  in  this  publication  are  outline  drawings,  cir¬ 
cuit  diagrams  and  technical  descriptions  of 
transistors,  diodes,  rectifiers,  SCR's,  Triac  sh 
and  others.  Address:  GTE  Marketing  Serv¬ 
ices  Center,  70  Empire  Dr,,  West  Seneca,  NY 
14224. 

H-P  CALCULATOR  BROCHURE 

A  new,  six-page  brochure  from  the  Hewlett- 
Packard  Company  describes  the  HP-19C 
and  the  HP-29G  keystroke  programmable 
advanced  scientific  calculators  that  feature 
98  fully  merged  program  steps,  continuous 
memory,  full  editing  and  storage  functions 
and  30  data  registers.  The  HP-19C  has  a 
built-in  thermal  printer  included  in  the  bro¬ 
chure  are  sections  describing  the  advanced 
programming  features  of  the  two  calcula¬ 
tors — including  branching,  subroutines,  in¬ 
direct  control  functions,  and  editing — a  sum¬ 
mary  of  keyboard  features,  and  physical 
specifications.  Address:  Hewlett-Packard 
Company,  1507  Page  Mill  Rd  r  Palo  Attoh  CA 
94304. 

EXACT  INSTRUMENT  CATALOG 

Exact  Electronics,  lnc„,  has  released  a  66- 
page  catalog  containing  specifications  for 
each  frequency  synthesizer  and  function/ 
waveform  generator  in  its  product  line.  A 
comparison  chart  simplifies  instrument  selec¬ 
tion  Address:  Exact  Electronics  Inc,,  Box 
160  Hillsboro,  OR  97123. 

fl&F  SURPLUS  ELECTRONICS  CATALOG 

The  32-page  'Clean-Sweep-Sale1'  catalog 
available  from  B&F  Enterprises  features 
speaker  kits,  surplus  1/0  terminals,  a  16-walt 
stereo  amplifier  kit*  regulated  10-30V  5A 
power  supply  kit,  ptus  surplus  bargains  for 
the  hobbyist  and  engineer.  Photos  and  dia¬ 
grams  are  also  included.  Address:  B&F  En¬ 
terprises.  119  Foster  Sl.h  Peabody,  MA 
01960. 
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READY  lor  BUSINESS 

We've  got  it  all  together— the  cost  effectiveness  and  reliability  of  our  6800  computer  system 
with  a  high  capacity  1.2  megabyte  floppy  disk  system. . .  PLUS— an  outstanding  new  DOS 
and  file  management  system. 


1  MEGABYTE  DISK  SYSTEM 

DMAF1  introduces  a  new  level  of  capability  to 
small  computer  systems.  This  disk  system  fea¬ 
tures  two  standard  size  floppy  disk  drives  using 
the  new  double  sided  disk  and  two  heads  per 
drive.  Usable  storage  space  of  over  600  kilobytes 
per  drive,  giving  a  total  of  over  1.0  megabyte  of 
storage  on  line  at  all  times.  Ideal  for  small  busi¬ 
ness  applications,  or  for  personal  "super"  sys¬ 
tems. 

DMA  CONTROLLER 

The  controller  occupies  one  main  memory  slot 
in  an  SS-50  bus  and  uses  the  Motorola  MC-6844 
DMA  controller.  The  combination  of  a  DMA 


type  controller  and  double  sided  disks  give  the 
system  speed  of  data  transfer  unobtainable  with 
smaller  drives. 

OPERATING  SYSTEM 

To  compliment  this  outstanding  hardware  we 
are  supplying  equally  superior  software.  The 
disk  operating  system  and  file  management  sys¬ 
tem  is  called  FLEX.  It  is  one  of  the  most  flex¬ 
ible  and  complete  DOS's  available  for  small  sys¬ 
tems,  but  just  as  important;  it  is  easy  to  use. 

No  one  can  match  the  variety  of  compatible 
peripherals  offered  by  Southwest  Technical 
Products  for  the  SS-50  bus  and  the  6800  com¬ 
puter  system.  Now  more  than  ever  there  is  no 
reason  to  settle  for  less. 


DMAF1  Disk  System  (assembled) . $2,095.00 

DMAF1  Disk  System  (kit) . . $2,000.00 

68/2  Computer  with  40K  of  memory  (assembled) . $1,195.00 


SOUTHWEST  TECHNICAL  PRODUCTS  CORPORATION 

219  W.  RHAPSODY 

SAN  ANTONIO,  TEXAS  78216 
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Stereo  Scene 


FOR  THE  RECORD — II 

VERY  coupEe  of  years  the  engineer¬ 
ing  department  at  Shure  Brothers 
mounts  a  day-long  technical  seminar  for 
interested  members  of  the  audio  press. 
Invariably  these  seminars  are  events, 
not  only  because  they  generally  herald 
the  unveiling  of  an  Important  new  prod¬ 
uct,  but  especially  because  they  bring  to 
light  research  conducted  by  the  compa¬ 
ny  over  the  intervening  period. 

A  word  about  the  nature  of  this  re¬ 
search  is  in  order  before  we  go  any  fur- 
ther.  There  now  exists  a  considerable 
body  of  literature  on  the  subject  of  rec¬ 
ord  playing,  attempting  to  deal  with  such 
matters  as  tracing  distortion,  record  and 
stylus  wear,  mass-compliance  consider¬ 
ations  in  negotiating  modulations 
scribed  on  a  vinyl  surface,  etc.  As  a  re¬ 
sult.  the  mechanics  of  record  playing 
have  become  well  enough  understood 
to  make  it  obvious  that  they  are  not  very 
well  understood  at  all.  Probably  what  is 
most  lacking  is  the  solid  underpinnings 
of  empirical  data  to  support  the  theoreti¬ 
cal  conclusions  that  have  been  offered. 
Records  differ,  one  from  another,  in  a 
surprising  number  of  crucial  ways;  so  do 
phono  cartridges,  given  the  inevitable 
vagaries  of  assembling  a  tiny  and  com¬ 
plex  electromechanical  device  that  can 
be  sold  at  an  affordable  price.  This 
raises  the  problem  of  accumulating 
enough  experimental  evidence  to  be 
statistically  significant — a  problem  that 
Shure  has  been  attacking  for  some 
years.  The  company  does  not  claim  to 
be  even  close  to  the  ultimate  answers, 
but  what  it  has  discovered  from  playing 
a  great  number  of  records  a  great  num¬ 
ber  of  times  with  a  variety  of  pickups 
adds  up  to  a  unique  body  of  data. 

At  the  latest  seminar,  Shure  engi¬ 
neers  told  a  somewhat  bemused  audi¬ 
ence  of  audio  writers  that:  (1)  electro¬ 
static  charges  on  record  surfaces  can 
have  pernicious  effects  on  record-player 
performance,  not  the  least  of  them  being 
alterations  of  tracking  force  of  up  to  3/8 
gram;  (2)  that  mechanical  damping, 
properly  applied,  is  of  benefit  when  play- 
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ing  the  (warped)  records  available  in  the 
real  world;  that  cartridge  vertical  tracking 
angle  is  still  a  matter  of  serious  concern, 
although  the  effects  of  minor  errors  (a 
degree  or  so)  continue  to  defy  objective 
and  subjective  analysis;  (4)  that  time- 
domain  distortions  such  as  warp  wow 
are  gaining  further  recognition  as  major 
faults  in  record-player  performance;  and 
(5)  that  record  and  stylus  wear,  subjects 
of  profound  mysteriousness,  can  be  tied 
down  to  a  few  more  generalizations 

Getting  Static.  Shure  finds  that  your 
typical  phonograph  record  can  accumu¬ 
late  a  static  charge  (negative)  of  up  to 
30,000  volts.  Above  that  point  the  break¬ 
down  potential  of  the  surrounding  air  is 
reached  and  static  charges  are  carried 
off.  Surprisingly,  the  actual  business  of 
playing  the  record  does  not  seem  to 
contribute  significantly  to  the  charge. 
Removing  the  record  from  its  protective 
sleeve  appears  to  be  the  major  culprit. 

Because  vinyl  is  an  effective  insulator, 
these  static  charges  tend  to  be  local, 
cropping  up  in  distinct  patches  where 
(presumably)  the  record  surface  has 
been  in  intimate  sliding  contact  with  the 
interior  of  the  sleeve.  Therefore,  al¬ 
though  the  record  will  exhibit  a  measur¬ 
able  and  fairly  constant  "macrofield” 
from  some  distance  away,  the  pickup 
will  pass  through  a  series  of  "micro¬ 
fields"  as  it  negotiates  each  revolution  of 
the  record.  The  magnetic  attraction 
these  fields  exert  will  pull  the  cartridge  to 
the  record,  compressing  the  stylus  as¬ 
sembly  and  giving  rise  to— of  all 
things — a  warp-wow  effect,  Shu  re’s 
Roger  Anderson  demonstrated  this  by 
first  playing  a  discharged  record  with 
steady  test  tones  (fine)  and  then  after 
scrubbing  a  small  section  of  the  record 
with  a  popular  record-cleaning  appli¬ 
ance  (not  so  fine)  A  distinct  warble  in 
pitch  was  heard  with  every  rotation. 

The  conclusion  to  be  drawn  is  that  the 
patchy  occurrences  of  static  charge  on 
the  record  can  have  enough  influence 
on  the  tonearm/cartridge  combination  to 


significantly  alter  (or  wobble)  the  track¬ 
ing  force.  Evidently  the  effect  is  quite 
significant  when  the  tracking  force  is  as 
low  as  1  gram,  in  fact,  Shure1  s  measure¬ 
ments  of  the  variations  are  in  large  part 
based  on  differences  in  tracking  ability 
of  the  cartridge  when  the  static  charge 
(and  hence  the  mutual  attraction  of  disc 
and  pickup)  is  increased. 

No  indictment  of  record-cleaning  de¬ 
vices  was  intended  by  this  demonstra¬ 
tion.  In  fact,  Shure  generally  approves  of 
them.  However,  discharging  or  neutral¬ 
izing  the  record  before  it  is  played  is  ob¬ 
viously  advisable.  Its  dose  proximity  to 
the  turntable  platter  (if  metallic)  will  obvi¬ 
ously  help  somewhat,  as  will  the  use  of 
anti-static  "pistols"  available  from  a 
number  of  manufacturers.  But  a  better 
way  is  probably  afforded  by  the  disc¬ 
tracking  record  cleaners  with  conductive 
(and  grounded)  bristles. 


Getting  Damped.  The  application  of 
mechanical  damping  to  the  typical 
record-playing  system  is  likely  to  be 
beneficial,  Shure  has  decided,  as  long 
as  the  damping  is  applied  at  the  proper 
place  and  in  the  proper  amount.  The 
proper  place  is  said  to  be  as  near  the 
stylus  as  possible,  and  the  proper 
amount  will  of  course  depend  on  the 
characteristics  of  the  cartridge  and  the 
effective  mass  of  the  tonearm  structure, 
assuming  negligible  bearing  friction.  The 
effects  of  properly  applied  damping  (with 
the  Shore/ SME  3009  tonearm)  can  be 
seen  in  Fig.  1 1  The  damping  mechanism 
being  used  is  an  integral  part  of  a  new 
Shure  cartridge  model  (of  which  more  a 
bit  later),  and  its  contribution  is  said  to 
be  a  hefty  reduction  of  output  at  the  in- 
frasonic  tonearm/cartridge  resonance. 
What  does  this  reduction  mean  in  a 
practical  sense?  There  are  several  inter¬ 
dependent  ways  of  looking  at  it.  Accord¬ 
ing  to  Shure  spokesmen:  (1)  There  is 
much  less  infrasonic  energy  reaching 
the  amplifier  and  loudspeakers,  which 
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Fig*  1 .  Curve  show  effects 
of  use  of  dynamic  stabilizer, 
as  measured  by  Shure . 


POPULAR  ELECTRONICS 


“The  Sansui  AU-717  is  a  superb  amplifier. 
We  like  it  with  no  ifs,ands,or  buts.”  <juiian  >***> 
It  offers  “as  much  circuitry  sophistication 
and  control  flexibility  as  any  two-piece 
amplifying  system.”  — 


Everyone  says  great  things  about 
the  new  Sansui  AU-717,  but  the 
experts  say  it  best. 

The  Sansui  AU-717  DC  integrated  amplifier  is  "Sansui's 
finest ....  tt  incorporates  a  fully  direct -coupled  power 
amplifier  section  whose  frequency  response  varies  less 
than  +0,  -3dB  from  0Hz  (D.C.)  to  200  kHz.  The  amplifier's 
power  rating  is  35  watts  per  channel  (min,  RMS]  from  20  to 
2G,G0QHz  into  3-ohm  loads,  with  less  than  0,025  per  cent 

total  harmonic  distortion . If  any  amplifier  is  free  of 

Transient  Intermodulation  Distortion  (TIM)  or  any  other 
slew-rate  induced  distortion,  it  is  this  one  .  ..The  stew  rate 
...  was  the  fastest  we  have  measured  on  any  amplifier  an 
impressive  60  V/usec. 

"The  preamplifier  section  of  the  AU-717  ....  has  very 
impressive 
specifications 
for  frequency 
response, 
equalization 
accuracy,  and 
noise  levels ...  The 
AU-717  has  dual 
power  supplies, 
including 
separate  power 

transformers,  for  its  Jultan  d.  Hlnsch, CmlridUHhg  Editor  5t&rso  Review 

two  channels ... 

[and]  exceptionally  comprehensive  tape-recording  and 
monitoring  facilities  ...  Good  human  engineering  .... 
separates  this  unit  from  some  otherwise  fine  products..,, 

"The  Sansui  AU-717  is  a  superb  amplifier.  W©  like  it  with 


no  Ifs,  ends,  or  buts."  [Reprinted  in  part  from  Julian  HirsclTs 
test  report  in  Stereo  Review,  February,  1973  ] 

"One  clear  advantage  of  DC  design  is  apparent.  Even 
at  the  low  2QHz  extreme,  the  amplifier  delivers  a  full  92 
watts  -  the  same  value  obtained  for  midfrequency 

power  — 

compared  with  its 
35  watt  rating  into 
8  ohms,.,. 

"The 

equalization 
characteristic  of 
the  preamplifier 
was  one  of  the 
most  precise  wre 
have  ever 
measured,  with 
the  deviation  from 
the  standard  R1AA  playback  curve  never  exceeding 
more  than  0,1  dB . 

"Sansui  claims  that  this  unit  has  reduced  transient 
intermodulation  distortion  —  a  direct  result  of  the  DC 
design,  and,  indeed,  the  model  AU-717  delivered  sound 
as  transparent  and  clean  as  any  we  have  heard  from  an 
integrated  amplifier,,.. 

"...  worth  serious  consideration  —  even  by  those  who 
prefer  separate  amplifiers  and  preamplifiers."  [Reprinted 
|n  part  from  Len  Feldman's  test  report  in 
Radio-Electronic$T  January,  1970] 

Listen  to  the  superb  sound  of  the  Sansui  AU-717  at  your 
Sansui  dealer  today.  And  be  sure  to  ask  him  for  a 
demonstration  of  the  matching  TU-717  super- tuner. 


Leonard  Feldman, Coni nduHng  Editor  Rcdio-Eiecircmics 
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SANSUI  AUDIO  EUROPE  S.A  .  Antwerp.  Belgium  •  In  Canada  Electronic  Distributors 

(WLE  4f>  gw  FREE  INFORMATION  CARD 


SnnsuJ- 

: _ . _ ; _ 


JUNE  1978 


27 


3  2  L5  1,0  0.75 

stylus  force  (GRAMS1 


Fig.  2 SJntfVs  statdies  suggest  that  stylus  forces 
of  1,5  grams  are  best  for  reduced  stylus  wear. 


means  much  less  effort  on  their  part  in 
attempting  to  reproduce  something  that 
is  musically  inconsequential  (2)  There 
is,  by  inference,  much  less  stylus  motion 
at  these  infrasonic  frequencies,  which 
means  that  the  musical  information  on 
the  record  won't  be  frequency-modulat¬ 
ed  by  warps  and  ripples  in  the  record 
surface  to  as  great  a  degree  as  hereto¬ 
fore,  (3)  There  is  an  improvement  in 
tracking  ability  at  infrasonic  frequencies. 
According  to  Shure,  tracking  ability  is  di¬ 
rectly  related  to  stylus  force,  and  is 
therefore  a  commodity  that  can  be  used 
up  cumulatively  (just  as  your  telephone 
bill  reduces  the  resources  you  have  to 
pay  your  gas  and  electric  bill).  Thus  an 
improvement  in  tracking  ability  at  infra¬ 
sonic  frequencies  (present  on  most  rec¬ 
ords,  which  are  inevitably  far  from  per¬ 
fectly  flat)  means  more  tracking  ability 
left  over  for  the  musical  information  on 
the  disc. 

Gelling  Worn.  The  perennial  ques¬ 
tions  of  consumers  as  to  how  long  their 
styii  or  their  records  can  be  expected  to 
last  remain  unanswered.  However, 
there  are  some  general  conclusions  that 
can  be  drawn  at  this  time.  (1)  According 
to  Shure,  stylus  wear  is  closely  related 
to  tracking  force,  no  matter  what  the 
configuration  of  the  stylus  (conical,  ellip¬ 
tical,  Shibata.  etc.).  The  bar  graph  in  Fig. 
2  illustrates  this,  and  shows  why  Shure 
recommends  a  maximum  of  1 >5  grams 
on  tracking  force.  (2)  Playing  the  same 
record  over  and  over  for  a  given  number 
of  hours  is  likely  to  result  in  more  stylus 


wear  than  playing  different  records  for  a 
comparable  length  of  time.  The  reason 
for  this  seems  to  be  a  build-up  of  abra¬ 
sive  agents  in  the  record  groove— in 
particular,  diamond  dust  from  the  stylus 
which  has  become  embedded  in  the 
groove  during  previous  plays,  (3)  A  cer¬ 
tain  amount  of  wear  is  inevitable  on 
present-day  records  when  played  with 
present-day  cartridges,  Even  after  the 
first  play,  sophisticated  instruments  can 
detect  a  shallow  trough  gouged  by  the 
stylus  upon  the  groove  walls.  To  a  cer¬ 
tain  extent  this  is  beneficial;  the  smooth¬ 
ing  of  the  groove-wall  surface  improves 
the  signal-to-noise  ratio.  But  after  this 
burnishing  of  the  groove  has  taken 
place,  any  further  alteration  of  its  shape 
is  likely  to  be  detrimental, 

An  interesting  sidelight:  Shore's  ex¬ 
perimental  results  indicate  that,  on  rec¬ 
ords  with  simple  sine-wave  test  tones, 
the  wearing  process  can  actually  reduce 
the  level  of  harmonic-distortion  products 
by  as  much  as  66  percent. 

Getting  a  New  Cartridge.  The  new 

top-of-line  Shure  phono  pickup,  the  VI 5 
Type  IV,  is  of  course  an  attempt  to  cope 
with  all  the  newly  documented  phe¬ 
nomena  discussed  above.  Like  its  pre¬ 
decessors  it  has  a  flip-down  stylus  guard 
that  remains  as  functional  as  ever  But 
the  stylus  guard  has  grown  a  little  beard 
of  conductive  carbon-fiber  bristles  that 
draw  off  static  charges  from  the  record 
surface.  It  is  also  supported  by  a  pair  of 
vicous-damped  pivots  that  make  it  an  ef¬ 
fective  damping  mechanism  for  the  arm- 


cartridge  resonance.  And  finally,  the  lit¬ 
tle  beard  is  an  effective  record  cleaner, 
although  that  is  a  secondary  function 
and  no  substitute  for  a  thorough  clean¬ 
ing  of  the  record  before  any  attempt  to 
play  it.  (See  Hirsch-Houck's  test  report 
on  the  new  V15f  this  issue.) 

AH  in  all,  the  conclusions  drawn  by 
Shure's  research  are  highly  provocative. 

On  Another  Front.  Stanton's  remark¬ 
able  stylus  for  playing  record  stampers 
(Fig,  3)  has  been  fairly  well  publicized  in 
recent  months.  It  solves— or  at  least 
comes  as  close  as  possible  to  solv¬ 
ing — a  weighty  problem  on  the  mind  of 
every  record  manufacturer:  How  can  I 
tell  whether  the  molding  parts  (the 
stampers)  for  my  record  are  any  good 
before  going  to  the  expense  of  having 
them  clamped  into  a  press  to  produce  a 
few  test  pressings?  Because  it  is  a  mold, 
the  nickel  stamper  has  ridges  instead  of 
grooves,  and  anything  intended  to  play 
these  ridges  must  straddle  a  peak  in¬ 
stead  of  plumbing  a  depression.  The  il¬ 
lustration  explains  much  better  than 
words  could  how  the  Stanton  special- 
application  stylus  accomplishes  its  task, 
but  there's  another  side  to  the  story 
as  well. 

According  to  Stanton,  the  stamper- 
playing  stylus  has  turned  out  to  be  a  re¬ 
markably  good  tip  for  the  reproduction  of 
76-rpm  records.  No  explanation  has  yet 
been  given  for  this,  other  than  the  fact 
that  the  stylus's  outer  dimensions  are 
appropriate  for  the  wider  grooves  on  78- 
rpm  records  (as  are,  indeed,  the  dimen¬ 
sions  of  tips  sold  especially  for  78-rpm 
reproduction).  Pending  a  thorough  ex¬ 
amination  of  exactly  what  is  going  on, 
Stanton  may  decide  to  offer  the  stylus  to 
consumers  (it  fits  the  cartridge  bodies 
for  the  681  and  680  model  series),  A 
consumer  price  schedule  has  not  yet 
been  created,  however.  o 

Fig,  3 ,  Spec iaf  Stanton  stylus 
plays  ridges  on  metaf  stampers 
with  a  two-point  configuration. 
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(Parametric  Equalizers  by  SAE) 

or- 


SAE  has  long  been  involved  in  the  field  of 
tone  equalization.  From  our  pioneering 
efforts  in  variable  turn  over  tone  controls  to 
our  more  recent  advancements  in  graphic 
equalizers,  we  have  continually  searched  for 
and  developed  more  flexible  and  responsive 
tone  networks.  From  these  efforts  comes 
a  new  powerful  tool  in  tone  equalization  — 
the  Parametric  Equalizer.  Now  you  have  ° 
the  power  of  precise  control. 

Our  2800  Dual  Four-Band  and  1800  Dual 
Two-Band  Parametrics  offer  you  controls 
that  not  only  cut  and  boost,  but  also  vary  the 
bandwidth  and  tune  the  center  frequency 
of  any  segment  of  the  audio  range. 


With  this  unique  flexibility,  any  problem 
can  be  overcome  precisely,  and  any  effect 
created  precisely. 

With  either  of  these  equalizers,  you  have  the 
power  to  correct  any  listening  environment 
or  overcome  any  listening  problems  that 
you  are  faced  with.  Whether  you  need  a 
third  octave  notch  filter,  tailored  bandwidth 
to  resurrect  a  vocalist,  or  a  tailored  cut  to 
bury  an  overbearing  bass,  the  control 
flexibility  of  Parametric  Equalizers  can  fill 
these  needs  and  many  more.  And  of  course, 
as  with  all  SAE  products,  they  offer  the 
highest  in  sonic  performance  and  quality 
of  construction. 
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Audio  Reports 


HOW  NECESSARY  IS 
SELECTABLE  I  F  BANDWIDTH 
IN  AN  FM  TUNER? 


ABOUT  four  years  ago,  the  first  consumer-model 
PM  tuner  with  selectable  i-f  band  widths  (the  Ya¬ 
maha  CT-7G0Q)  made  its  appearance.  In  a  tuner  sell¬ 
ing  for  some  $12U0,  one  would  expect  features  not 
found  on  more  mundane  products,  and  the  provision 
for  wide  and  narrow  i-f  band  widths  seemed  to  be  per¬ 
fectly  reasonable  fora  pace- setting  product. Competi¬ 
tion  being  what  it  is,  other  tuners  have  since  joined 
the  "wide/narrow"  fraternity.  The  Nikko  Gamma  1, 
reviewed  this  month,  is  a  good  example,  and  its  $300 
price  brings  this  feature  within  the  reach  of  almost 
every  audiophile. 

If  it  were  possible  to  make  ideally  shaped  id  filters, 
there  would  be  no  need  to  offer  a  choice  of  band- 
widths.  It  is  necessary  In  accept  a  bandwidth  of  at 
least  150  kHz  (and  undesirable  to  have  it  wider  than 
200  kHz)  if  a  tuner  is  to  receive  undistorted  programs 
from  any  station  in  an  alternate-channel  relationship 
to  any  other  station  (a  “worst  case”  example). 

Practical  filters  do  not  have  flat  tops  or  infinitely 
steep  rejection  slopes.  At  least  as  important  as  the 
amplitude  response  of  a  filter  is  its  phase  response. 
Group  delay  distortion  can  c  ause  different  sideband 
frequencies  to  pass  through  the  filter  in  different  time 
relationships,  resulting  in  severe  distortion  and  loss 
of  stereo  separation.  Generally,  it  is  necessary  to  com¬ 
promise  filler  design  to  obtain  satisfactory  phase  and 
amplitude  characteristics. 

If  a  tuner  has  a  single  i-f  bandwidth,  it  thus  repre¬ 
sents  a  compromise  between  selectivity  and  distor¬ 
tion  (as  well  as  stereo  channel  separation,  to  some  de¬ 
gree)-  The  fact  that  some  tuners  achieve  very  re¬ 
spectable  performance  in  all  categories  with  a  single 
filter  system  is  a  testimonial  to  the  care  arid  expertise 
that  went  into  their  design.  However,  if  one  wishes  to 
obtain  the  best  of  both  worlds  (high  selectivity  and 
low  distortion)  from  an  PM  tuner,  it  is  necessary  In 
have  two  i-f  band  widths  available.  Sometimes,  as  in 
the  case  of  the  Yamaha  CT-7000,  the  two  are  obtained 
from  entirely  different  i-f  amplifiers,  each  designed 
for  optimum  performance.  It  is  also  possible  to 
switch  filters,  using  most  of  the  i-f  amplifier  compo¬ 
nents  in  common  with  both  modes  of  operation. 


To  illustrate  the  advantages  of  a  dual  bandwidth 
system,  consider  some  typical  selectivity  values  (al¬ 
ternate  channel)  for  single  bandwidth  tuners.  A  fairly 
good  tuner  might  have  an  IHF  selectivity  rating  of  60 
to  70  d  B,  combined  with  a  stereo  harmonic  distortion 
of  perhaps  0.1 5  to  0.2%.  These  are  certainly  very  ade¬ 
quate  performance  figures  for  most  people,  especially 
since  they  are  obtainable  in  some  rather  moderate- 
priced  tuners  and  receivers. 

Suppose,  however,  that  one  is  in  the  unfortunate 
position  of  living  near  a  fairly  strong  station  that 
broadcasts  rock  music  24  hours  a  day,  while  the  near¬ 
est  classical  is  50  miles  away  and  only  400  kHz  from 
the  local  transmitter  (rock  enthusiasts  can  feel  free  to 
interchange  the  programming  of  the  two  stations’). 
Assuming  that  one's  tuner  front  end  does  not  over¬ 
load  from  the  local  signal,  which  is  another  matter 
entirely,  it  is  likely  that  you  will  need  ail  the  selectiv¬ 
ity  you  can  gel,  A  more  expensive  timer  might  im¬ 
prove  the  selectivity  rating  to  B0  or  even  90  dI3  with¬ 
out  serious  compromise  in  distortion  nr  other  factors. 
Tn  get  more  than  about  90  dB  selectivity  (100  dB  or 
even  more  is  possible),  a  tuner  with  a  super-narrow 
i-f  filler  is  required.  The  distortion  and  channel  sepa¬ 
ration  of  your  favorite  classical  station  may  be  im¬ 
paired,  but  probably  not  enough  to  be  objectionable. 
The  alternative  might  possibly  be  not  receiving  the 
station  at  all ! 

Now  suppose  your  second  favorite  station  is  fairly 
close  to  your  location,  quite  strong,  and  transmits 
very- high-quality  programs.  Being  a  purist,  you  may 
not  wish  to  settle  fur  “only”  25  to  30  dB  of  channel 
separation,  though  it  might  be  sufficient.  It  is  possi¬ 
ble  to  “eat  one's  cake  and  have  it,  too1'  with  □  tuner 
having  switchable  i-f  band  widths.  For  the  “easy”  lis¬ 
tening  situation,  the  wide  bandwidth  may  reduce 
stereo  distortion  to  well  below  0,1%  and  increase 
channel  separation  to  45  dB  or  even  more.  The  sacri¬ 
fice  is  in  selectivity,  which  may  be  as  low  as  20  or  25 
dB.  But,  if  the  station  is  in  the  clear,  that  will  pose  no 
problems.  1  have  found  no  trouble  when  listening  to 
most  stations  in  the  spectrally  crowded  New  York 
area  with  a  tuner  having  that  order  of  selectivity. 
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INTACT  ARE, 


EXPANDED 

CXXSTTACTAREA 


©  Stanton  Magnetics,  Inc.,  1977 


Scanning  Electron  Beam  Microscope  photo  of  Stereohedron  Stylus; 
2000  times  magnification.  Brackets  point  out  wider  contact  area. 


Enter  the  New  Professional 
Calibration  Standard,Stanton's  881S 


The  recording  engineer  can  only  produce  a  product  as  good  as  his 
ability  to  analyze  it.  Such  analysis  is  best  accomplished  through  the  use 
of  a  playback  pick-up.  Hence,  better  records  are  the  result  of  better 
playback  pick-up.  Naturally,  a  calibrated  pick-up  is  essential. 

There  is  an  additional  dimension  to  Stanton’s  new  Professional  Cal¬ 
ibration  Standard  cartridges.  They  are  designed  for  maximum  record 
protection.  This  requires  a  brand  new  tip  shape,  the  Stereohedron®, 
which  was  developed  for  not  only  better  sound  characteristics  but  also 
the  gentlest  possible  treatment  of  the  record  groove.  This  cartridge  pos¬ 
sesses  a  revolutionary  new  magnet  made  of  an  exotic  rare  earth  com¬ 
pound  which,  because  of  its  enormous  power,  is 
far  smaller  than  ordinary  magnets. 

Stanton  guarantees  each  881 S  to  meet  the 
specifications  within  exacting  limits.  The  most 
meaningful  warranty  possible,  individual  calibra¬ 
tion  test  results,  come  packed  with  each  unit. 

Whether  your  usage  involves  recording,  broad¬ 
casting  or  home  entertainment,  your  choice 
should  be  the  choice  of  the  professionals ...  the 
STANTON  881 S.  k  1  dN  i XJI 1 
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For  further  information  write  to  Stanton  Magnetics ,  Terminal  Drive,  Plainview,  New  York  11803 
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Mike  Reese  of  the  famous  Mastering  Lab  in  Los  Angeles 
says:  ‘'While  maintaining  the  Calibration  Standard,  the  881 S 
sets  new  levels  for  tracking  and  high  frequency  response.  It's 
an  audible  improvement.  We  use  the  881 S  exclusively  for 
calibration  and  evaluation  in  our  operation" 


I  have  been  asked  if  one  can  determine  just  how 
much  selectivity  is  needed  in  any  given  situation  so 
that  one  can  decide  whether  or  not  a  more  selective 
tuner  is  required,  or  if  a  wider  bandwidth  will  suf¬ 
fice-  Unfortunately,  no  firm  answer  can  be  given  to 
that  question.  There  are  too  many  variables  involved. 
About  all  that  can  be  said  with  certainty  is  that,  if  you 
experience  interference  from  alternate  channel  sta¬ 
tions  (400  kHz  spacing)  in  the  form  of  a  program 
breaking  through  on  to  another  station,  you  need 
more  selectivity!  Whether  a  specific  degree  of  selec¬ 
tivity  is  adequate  for  your  needs  is  impossible  to  say. 
Sometimes  the  trouble  can  be  cured  without  involv¬ 
ing  the  tuner.  If  the  two  stations  concerned  are  not  in 
the  same  direction  from  your  location,  a  good  direc¬ 
tional  antenna  can  sometimes  be  used  to  correct  the 
problem.  Such  an  antenna  can  reduce  the  level  of  the 


stronger  signal  by  a  greater  amount  than  it  reduces 
the  level  of  the  weaker  one;  this  alone  can  sometimes 
eliminate  the  interference. 

I  have  this  situation  in  my  own  home,  where  one 
timer  suffers  badly  from  interference  by  an  alternate 
channel  station,  yet  others  (on  different  antennas)  are 
completely  free  of  the  problem.  Moving  the  offending 
tuner  to  another  part  of  the  house,  on  a  different  an¬ 
tenna,  corrected  the  problem.  If  I  were  to  insist  on  lis- 
toning  at  the  original  location  to  those  stations,  a  bet¬ 
ter  tuner  would  certainly  be  the  answer. 

So,  to  answer  the  question  posed  by  the  title,  a 
choice  of  i-f  band  widths  is  a  nicety  for  most  people, 
but  a  necessity  for  others.  At  prices  over  $1000,  most 
of  us  can  do  without  it  very  well.  But  at  $300,  it  be¬ 
comes  one  of  the  more  attractive  and  useful  features 
to  look  for  when  buying  a  tuner. 


In  spite  of  its  com¬ 
pact  dimensions, 
the  Gamma  I  F M 
tuner  from  Nikko 
has  a  full  comple¬ 
ment  of  operating  features  and  controls. 
Topping  the  fist  is  the  tuner's  selectable 


The  Nikko  Gamma  I  is  one  of  the 
small ,  but  growing  number  of  FM  tuners 
that  offer  a  choice  of  wide  or  narrow  i-f 
bandwidths,  This  is  done  by  using  two 
separate  i-f  amplifiers  between  the  mixer 
output  and  the  limiter  output .  doth  are 
driven  simultaneously  from  the  mixer, 
through  FET  stages  that  isolate  them 
from  each  other.  Their  outputs  are  also 
joined ,  but  through  diodes  that  can  be 
switched  from  conducting  to  nonconduct¬ 
ing  states  by  a  do  control  voltage , 
through  the  switch  used  for  w to e/n ar¬ 
row  bandwidth  selection. 

The  common  terminal  of  the  output 
coupling  diodes  goes  to  an  tC  amplifier/ 
limiter  stage  that  also  provides  signal - 


i-f  bandwidth  that  allows  the  user  to 
trade  capture  ratio  and  selectivity  for 
greater  channel  separation  and  lower 
distortion.  Other  features  included  are: 
switchabie  25/75-p.s  deemphasis,  FM 
detector  output,  oscilloscope  outputs 
that  provide  a  multipath  display,  and 

Product  Focus 

strength  and  channet-center  tuning  indi¬ 
cations  on  the  meters  on  the  front  panel t 
interstation  noise  muting,  and  some  of 
the  multipath  information  to  the  jacks  in 
the  rear  of  the  tuner ;  for  viewing  on  an 
external  oscilloscope,  According  to  the 
schematic,  the  comprehensive  i-f  1C 
stage  also  includes  a  Quadrature  detec¬ 
tor.  which  apparently  supplies  only  the 
tuning  signal  to  the  center-channel  me¬ 
ter.  A  separate  1C  limiter  and  a  ratio  de¬ 
tector  are  actually  used  to  derive  the  au¬ 
dio  signal presumably  because  of  the 
lower  distortion  resulting  from  a  separate 
optimized  detector  circuit , 

In  the  selective  14  system,  the  narrow¬ 
band  amplifier  consists  of  four  pairs  of 


both  fixed  and  variable  level  audio  signal 
outputs. 

The  tuner  has  a  t9"  (48.3-cm)  wide 
front  panel,  which  makes  it  rack-mount- 
able,  although  its  2 Vi"  (6. 4 -cm)  height 
does  not  conform  with  El  A  standards  for 
rack-pane!  heights.  Depth  is  9"  (23  cm). 


ceramic  filters,  with  gain  supplied  by 
three  1C  stages ,  in  a  conventional  con¬ 
figuration.  The  wide -band  amplifier  con¬ 
sists  of  two  1C  stages  and  two  ft  iters,  One 
filter  is  a  relatively  large ,  cased  unit  iden¬ 
tified  as  a  phase  linear  filter*  (there  are 
no  visible  clues  as  to  its  internal  con¬ 
struction ),  while  the  other  is  a  ceramic  f ti¬ 
ter  that t  judging  from  its  size,  is  rather 
more  complex  than  the  ceramic  i-f  filters 
used  in  most  FM  tuners  (and  in  the  nar¬ 
row-band  amplifier  of  the  Gamma  i).  The 
special  qualities  of  these  filters  presum¬ 
ably  He  in  their  combination  of  wide  band¬ 
width  and  linear  phase  shift,  both  of 
which  are  required  for  low-distortion 
stereo  FM  performance 
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PERFORMANCE  SPECIFICATIONS 


Specification  Rated  Measured 


Usable  sensitivity  (mono) 

10.3  dBf,  1.8  julV 

14  dBf,  2.7  (iV 

50-dB  quieting  sensitivity 

Mono 

1 4  dBf,  2.7  ^lV 

16.5  dBf,  3.7  fj.V 

Stereo 

34  dBf,  28  nV 

38.6  dBf,  47  nV 

S/Nat  65  dBf 

Mono 

78  dB 

68.5  dB 

Stereo 

75  dB 

67.5  dB 

Hum 

(re:  100%  modulation) 

NA 

-65  dB 

THD  at  65  dBf 

Mono: 

Wide 

0.04% 

0.057% 

Narrow 

0.08% 

0.155% 

Stereo: 

Wide 

0.06% 

0.044% 

Narrow 

0.2% 

0.47% 

Frequency  response 

(30-15,000  Hz) 

+0.4/-0.8  dB 

+  0.9/-0.8  dB 

Capture  ratio 

Wide 

1.0  dB 

1.0  dB 

Narrow 

1.5  dB 

2.0  dB 

Alternate-channel  selectivity 

Wide 

35  dB 

39,8  dB 

Narrow 

80  dB 

81  dB 

Adjacent-channel  selectivity 

Wide 

NA 

4.9  dB 

Narrow 

NA 

9.9  dB 

Sp  u  nous  -  re  spo  n  se 

suppression 

IIOdB 

NA 

Image-response  ratio 

1 10  dB 

greater  than 

106  dB 

14  response  ratio 

IIOdB 

NA 

AM  suppression 

60  dB 

70  dB 

Stereo  separation  at  1000  Hz 

Wide 

55  dB 

46.5  dB 

Narrow 

45  dB 

54  dB 

Stereo  separation  (50-10,000  Hz) 

Wide 

35  dB 

31  dB 

Narrow 

32  dB 

31  dB 

Subcarrier  product 

rejection 

65  dB 

98  dB 

Muting  threshold 

10  dBf,  1.7  n-V 

19.8  dBf,  5  jiV 

Output  level 

at  1000  Hz  (varies) 

1,3  V  maximum 

1 .45  V  maximum 

It  weighs  12.1  tb  (5.5  kg).  Its  nationally 
advertised  value  is  $350. 

General  Description.  As  is  the  case 
with  some  other  tuners  and  receivers  we 
have  seen,  the  Gamma  I  s  stereo/mono 
selector  and  muting  circuit  activator  are 
combined  in  a  single  control.  Hence, 
muting  can  be  employed  only  in  the  au¬ 
tomatic  stereo  mode.  (Of  course,  mono 
signals  will  be  heard  perfectly  well  in  this 
mode.)  For  reception  of  weak  signals 
where  it  is  necessary  to  disable  the  mut¬ 
ing,  the  tuner  operates  in  the  mono 
mode;  a  stereo  signal  would  not  be  lis- 
tenable  under  these  conditions. 

The  panel  dimensions  of  the  tuner 
allow  only  a  single  row  of  controls  to  be 
used,  with  the  dial  window  occupying 
about  half  of  the  panel  width.  The  cali¬ 
bration  marks  on  the  tuning  scalas  are 
linearly  distributed.  Actual  tuning  is  by  a 
very  smooth  flywheel  mechanism  that  is 
noteworthy  considering  that  the  internal 
height  of  the  tuner  does  not  permit  the 
use  of  a  large-diameter  flywheel. 

The  two  meters  indicate  relative  sig¬ 
nal  strength  and  center-channel  tuning. 

In  addition  to  the  large  tuning  and 
output  level  control  knobs  and  a  tog¬ 
gle-type  power  switch,  there  are  three 
pushbutton  switches  on  the  front  panel 
of  the  tuner.  The  buttons  are  for  select¬ 
ing  wide  or  narrow  IF  sand,  switching 
in  and  out  the  hi-blend  circuit,  and  for 
selecting  stereo  or  mono  mode  of  op¬ 
eration.  LED's  located  just  above  each 
button  come  on  when  the  various  func¬ 
tions  are  activated.  Another  LED  inside 
the  dial  window  comes  on  when  a  stereo 
signal  is  received. 

User  Comment.  The  Gamma  I  can 
fairly  be  described  as  a  no-frills  "super 
tuner’*  We  base  this  description  on  the 
fact  that  the  Gamma  I  has  exceptionally 
high  interference  rejection  and  sensitiv¬ 
ity,  distortion  that  is  lower  than  the  resid¬ 
ual  levels  of  the  finest  signal  genera¬ 
tors,  flat  frequency  response,  and  stereo 
channel  separation  that  is  far  greater 
than  that  of  any  broadcast  station.  In 
fact,  only  the  S/N  performance  and 
residual  hum  (both  of  which  were  quite 
satisfactory  but  not  exceptional)  prevent 
the  Gamma  I  from  rivalling  the  perfor¬ 
mance  of  some  tuners  that  cost  several 
times  this  tuner’s  price.  It  should  also  be 
noted  that  although  the  measured  sensi¬ 
tivity  of  our  test  tuner  fell  a  couple  of 
decibels  short  of  its  published  ratings,  it 
still  had  far  more  sensitivity  than  most 
people  will  ever  need. 

That  such  a  high  level  of  performance 
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Noise  and  sensitivity  curves  for  narrow  (top)  and  wide  i-f  bandwidths. 


is  available  for  its  stated  price  and  in 
such  a  compact  component  is  testimony 
to  the  state  of  modern  technology  and  a 
tribute  to  Nikko's  designers,  who  appear 
to  have  resisted  the  temptation  to  dilute 
their  efforts  with  marginal  or  purely  cos¬ 
metic  features.  Nothing  that  could  con¬ 
tribute  to  the  useful  performance  of  the 
Gamma  I  has  been  omitted. 

We  preferred  to  use  the  tuner  in  Its 
wide  band  mode,  which  reduces  the  dis¬ 
tortion  to  well  below  the  rated  capabili¬ 
ties  of  our  Sound  Technology  signal 
generator.  The  Gamma  I  retained 
enough  selectivity  in  this  mode  to  let  it 
be  used  without  difficulty  on  the  crowded 
FM  band  in  the  New  York  metropolitan 
area.  Perhaps  the  most  surprising  test 
result  was  the  1 9-kHz  pilot  carrier  rejec¬ 
tion  figure  of  98  dB,  which  was  barely 
within  the  measurement  capabilities  of 
our  Hewlett-Packard  spectrum  analyzer. 
In  spite  of  this,  the  tuner's  frequency  re¬ 
sponse  was  almost  perfectly  flat  to 
15,000  Hz.  This  indicates  that  it  has  un¬ 
usually  effective  low-pass  fitters  in  its 
audio  circuits  or  some  form  of  pilot-carri¬ 
er  cancelling  circuitry.  (No  schematic 
was  furnished  with  the  tuner.)  In  either 
case,  there  should  be  no  problems  when 
it  is  used  with  a  tape  recorder  or  a  Dolby 
noise -reduction  accessory. 

The  "feel11  of  the  tuning  mechanism 
and  general  handling  ease  of  the  Gam¬ 
ma  I  were  excellent.  The  muting  action 
was  ideal,  with  no  transient  noises  and  a 
complete  silence  until  the  pointer  was 
well  into  the  center  of  the  scale  of  the 
tuning  meter.  Although  it  was  marked 
only  at  0,5-MHz  intervals,  the  dial  cali¬ 


bration  was  very  accurate  and  left  no 
doubt  as  to  what  station  was  being  re¬ 
ceived.  In  short,  the  Gamma  I  proved  to 
be  one  of  the  most  functional  and  listen- 


able  tuners  we  have  used.  In  spite  of,  or 
perhaps  because  of,  a  near-total  lack  of 
gimmickry  and  cosmetic  devices. 

CIRCLE  no  101  ON  FREE  INFORMATION  CARD 


FISHER  MODEL  CR-4025  CASSETTE  DECK 

Wireless  control  unit  has  “Pause"  for  remote  on-off  recording  purposes. 


M  HIRSCH-  The  Fisher  Model 

_J|  HOUCK  CR-4025  cassette 

(S  deck  features  a 

wireless  remote 
control  pause 
function  that  permits  recording  and  play¬ 
ing  back  of  tapes  to  be  interrupted  and 
resumed  from  a  location  some  distance 
from  the  deck.  The  front-loading  deck 
also  has  a  single  governor-controlled  dc 
motor  and  two  tape  heads.  It  has  built-in 
Dolby  B  noise- reduction  circuitry,  tape 
bias  and  equalization  switching  for  nor¬ 
mal  (ferric-oxide)  and  chromium-dioxide 
(Cr02)  tapes,  and  selectable  line  and 
microphone  inputs. 

The  deck  measures  15  !/sr,W  x  11 
¥b"D  x  6"H  (38.4  x  30.2  x  15,2  cm)  and 


weighs  13  lb  10  oz  (6.2  kg)  Its  nationally 
advertised  value  is  $249.95 

G  e  n  era  I  De  $  c  r  ipti  on ,  The  reco  rd  i  n  g 
levels  for  the  two  channels  are  indepen¬ 
dently  adjustable.  However,  the  line  and 
microphone  inputs  cannot  be  mixed. 
Playback  level  from  the  deck  is  fixed. 
Illuminated  VU  meters  permit  monitor¬ 
ing  of  both  the  record  and  the  playback 
levels  over  a  range  of  -20  to  +5  dB, 
(The  standard  Dolby  reference  mark  is 
at  the  +3-dB  point  on  the  meter  scales.) 
The  microphone  input  and  stereo  head¬ 
phone  output  jacks  are  located  on  the 
front  panel  of  the  deck.  On  the  rear 
apron  are  the  phono-jack  line  inputs 
and  outputs  and  a  control  shaft  for  ad¬ 


justing  the  sensitivity  of  the  re  mote -con¬ 
trol  system. 

The  transport  controls  are  operated 
by  mechanical  levers  located  below  the 
hinged  door  into  which  the  cassette  is 
placed.  The  levers  can  be  operated  in 
any  sequence  without  having  to  go 
through  stop.  The  transport  mechanism 
has  an  automatic  shutoff  and  mechani¬ 
cal  disengagement  system  at  the  end  of 
the  tape  in  the  play  mode,  but  it  does 
not  operate  in  the  fast-forward  and  re¬ 
wind  modes. 

The  stop/eject  lever  stops  tape  mo¬ 
tion  when  first  operated.  Releasing  and 
operating  it  again  causes  the  cassette 
door  to  pop  open  for  easy  removal  of  the 
tape  from  the  deck. 
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The  remote-control  transmitter,  which 
is  about  the  size  of  a  100-mm  cigarette 
package,  contains  an  ultrasonic  genera¬ 
tor  and  transducer.  A  receiving  module 
is  located  behind  the  front  panel  of  the 
deck.  When  the  transmitter  is  aimed  at 
the  deck  and  a  button  on  its  side  is 
pressed,  a  solenoid  in  the  deck  ener¬ 
gizes  the  pause  lever  and  a  red  LED 
near  the  receiver’s  input  grille  comes  on 
to  indicate  that  the  transport  is  in  the 
pause  mode.  A  second  operation  of  the 
transmitter’s  button  releases  the  sole¬ 
noid  and  restores  normal  operation. 

Laboratory  Measurements.  Since 
the  owner’s  manual  makes  no  specific 
recommendations  for  tapes  for  which 
the  deck  has  been  matched,  we  initially 
ran  a  series  of  record/playback  curves 
with  tapes  we  had  on  hand.  With  the 
normal  setting  of  the  bias  switch,  there 
was  little  difference  between  the  curves 
we  obtained  with  most  tapes,  including 
Scotch  Dynarange  and  Master  I,  Memo- 
rex  MRX2,  BASF  Professional  I,  and 
Maxell  UD-XL  I.  The  somewhat  “hotter” 
TDK  AD  tape  yielded  a  slightly  rising 
high-end  response,  which  other  tapes 
did  not  produce.  The  flattest  response, 
by  a  small  margin,  was  obtained  with 
Maxell  UD-XL  I  tape,  which  we  used  for 
our  subsequent  tests  with  the  normal 
switch  setting. 

We  made  similar  measurements  with 
Scotch  Master  II,  Maxell  UD-XL  II,  TDK 
SA,  Sony  Cr02  and  BASF  Professional 
II  tapes  for  the  Cr02  setting  of  the  bias 
switch.  (Sony  Cr02  and  BASF  Profes¬ 
sional  II  were  the  only  true  chromium- 
dioxide  tapes  in  the  group.)  The  three 
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“chrome  equivalent”  ferric-oxide  and  the 
Sony  chrome  tapes  gave  nearly  identi¬ 
cal  response  curves,  but  BASF  Profes¬ 
sional  II  was  clearly  the  best  of  the  group 
with  our  test  deck.  (Its  excellent  compat¬ 
ibility  was  later  confirmed  by  Fisher.) 

The  frequency  response  at  a  -20-dB 
recording  level,  with  Maxell  UD-XL  I 
tape,  was  within  ±1.5  dB  from  60  to 
14,500  Hz.  With  the  chrome  BASF  Pro¬ 
fessional  II,  the  response  was  nearly  the 
same,  except  that  it  was  noticeably  flat¬ 
ter  throughout  most  of  the  high-frequen¬ 
cy  range.  At  0  dB,  the  saturation  we  ob¬ 
served  with  the  UD-XL  I  tape  was  typical 
of  most  two-head  tape  recorders.  The 
response  curve  gradually  fell  beyond 
6000  Hz  and  intersected  the  -20-dB 
curve  at  11,700  Hz.  As  expected,  the 
chrome  tape  was  considerably  better  in 
its  high-frequency  saturation  properties, 
so  that  the  0-dB  curve  dropped  off  more 
gradually  and  never  intersected  the  -20 
dB  curve. 

The  “tracking”  of  the  Dolby  circuits 
was  measured  at  recording  levels  of 
-20,  -30,  and  -40  dB.  The  net  change 
in  frequency  response,  with  the  Dolby 
system  in  and  out  of  the  circuit,  was 
quite  noticeable  at  the  two  higher  levels, 
amounting  to  3  or  4  dB  at  most  frequen¬ 
cies  from  2000  or  3000  Hz  up  to  about 
13,000  Hz.  (The  Dolby  Laboratories 
specifications  allow  a  ±2  dB  variation.) 

The  playback  equalization  was  mea¬ 
sured  with  a  TDK  AC-337  test  tape  for 
normal  (120-n.s)  equalization,  and  with 
the  Teac  116SP  tape  for  Cr02  (70-pis) 
equalization.  The  normal  response  was 
within  ±0.6  dB  from  40  to  12,500  Hz, 
and  the  Cr02  response  was  within  ±1 


dB  from  40  to  10,000  Hz.  (These  were 
the  frequency  limits  of  the  test  tapes.) 

For  a  0-dB  recording  level,  a  line  in¬ 
put  of  67  mV  or  a  mic  input  of  0.13  mV 
was  required.  The  mic  input  overloaded 
at  a  fairly  low  level  of  23.5  mV.  The  play¬ 
back  level  from  a  0-dB  recording  was 
0.80  volt  with  Maxell  UD-XL  I  tape  and 
0.71  volt  with  BASF  Professional  II  tape. 
The  playback  distortion  (third  harmonic) 
from  1000-Hz  recordings  at  0  dB  were 
0.63%  and  1.8%,  respectively,  with 
these  tapes.  The  reference  distortion 
level  of  3%  was  reached  at  recording  in¬ 
puts  of  ±7  dB  with  UD-XL  I  and  +3 
dB  with  the  BASF  tapes.  The  S/N,  rela¬ 
tive  to  these  levels,  was  56.5  and  50.5 
dB,  respectively,  in  an  unweighted  mea¬ 
surement.  With  "A”  weighting,  they  im¬ 
proved  to  61.5  and  59.5  dB.  Finally,  us- 


Product  Focus 


The  most  obviously  novel  feature  of 
the  Fisher  Model  CR-4025  cassette  deck 
is  its  wireless  remote-control  pause  sys¬ 
tem.  The  hand-held  transmitter  is  powered 
by  a  pair  of  AA  cells  and  generates  a  40- 
kHz  ultrasonic  signal  when  a  button  on  its 
side  is  pressed.  This  is  picked  up  by  a 
small  ceramic  microphone  element  behind 
a  grille  on  the  front  panel  of  the  cassette 
deck  and  amplified  by  an  1C.  A  gain  control 
(sensitivity  adjustment)  follows  the  1C,  and 
from  it,  the  signal  goes  to  a  transistor  stage 
that  has  a  40-kHz  tuned  circuit  in  its  collec¬ 
tor  circuit.  After  further  amplification,  the  ul¬ 
trasonic  signal  is  rectified.  The  dc  output 
from  the  rectifier  is  amplified  to  the  point 
where  it  can  activate  a  solenoid  that  moves 
the  pause  lever  to  its  on  position.  The 
pause  lever  latches  into  place  until  the 
next  application  of  a  control  signal  oper¬ 
ates  the  solenoid  again  and  turns  it  off.  The 
solenoid  is  operated  from  a  separate  pow¬ 
er  supply  rectifier .  (Judging  from  its  size,  it 
may  well  consume  more  power  than  the 
rest  of  the  recorder.) 

The  basic  recorder  circuits  are  conven¬ 
tional  and  unusually  simpie.  Each  channel 
employs  a  single  1C,  three  transistors,  and 
a  moderate  number  of  discrete  compo¬ 
nents  for  most  of  its  recording  and  play¬ 
back  gain  and  equalization  functions.  In 
addition ,  there  is  an  1C  for  the  Dolby  noise- 
reduction  system  in  each  channel  and  a 
few  discrete  components  for  the  audio  line 
outputs  and  metering  circuits.  (The  meter 
rectifiers  are  driven  from  the  headphone 
outputs.)  The  bias/erase  oscillator  is  pack¬ 
aged  as  a  separate  module  in  a  sealed 
metal  can. 


We  build 
a  speaker 
that  sounds 
like  music 

It  can  accurately  repro¬ 
duce  the  120+  dB  peaks 
that  are  found  in  some 
live  music.  That's  more 
than  just  being  able  to 
play  music  loud.  It  can 
accurately  reproduce  the 
music  bandwidth -from 
below  25Hz  to  20kHz. 
And  the  Interface;^ 
vented  midrange 
speaker  reproduces 
midrange  sounds  with 
the  clarity  and  purity 
that  allows  precise 
localization  of  sound 
sources- both  lateral 
and  front-to-back. 

The  Interface:  D  is  the 
only  commercially  avail¬ 
able  speaker  we  know 
of  that  can  meet  these 
criteria.  Audition  them 
at  your  Interface  dealer 
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Frequency  response  for  two  types  of  tape  at  Qtind  -20  dB. 


tng  the  Dolby  system  and  CCIR/ARM 
weighting,  the  S/N  was  a  very  re¬ 
spectable  66  dB  with  either  tape.  The 
noise  level  increased  by  18  dB  through 
the  mic  inputs  at  maximum  gain,  but  the 
increase  was  correspondingly  less  at  re¬ 
duced  gain. 

The  weighted  rms  wow/flutter  was 
0.095%,  and  a  weighted  peak  measure¬ 
ment  (DIN)  gave  a  ±0,15%  reading.  The 
speed  of  the  tape  transport  was  about 
1%  fast.  In  fast  forward  and  rewind,  a 
C60  cassette  was  moved  from  end  to 
end  in  82  and  85  seconds,  respectively, 
The  channel  separation  at  1000  Hz, 
measured  with  a  TDK  AC-352  tape,  was 
58  dB,  The  Dolby  level  calibrations  on 


the  meter  were  accurate  to  within  0.5 
dB.  The  meters  themselves  proved  to  be 
very  accurate  and  matched  standard 
VU-meter  ballistics  exactly.  They  In¬ 
dicated  100%  of  steady-state  on  0.3- 
second  tone  bursts.  The  headphone  vol¬ 
ume  was  low  with  200-ohm  phones,  al¬ 
though  it  might  have  been  adequate  with 
8-ohm  phones. 

User  Comment.  The  deck  met  or  sur¬ 
passed  its  specified  performance  rat¬ 
ings,  which  were  typical  of  cassette 
decks  in  its  price  class.  The  major 
concessions  to  price  in  its  design  appear 
to  be  in  the  absence  of  such  niceties  as 
an  end-of-play  shut-off  from  high  speed 


PERFORMANCE  SPECIFICATIONS 


Specification 

Rated 

Measured 

Wow  &  flutter 

0.09%  W  rms  1 

0.095%  W  rms 

S/N  ratio 

50  dB  ! 

56  dB  with  Dolby 

50.5  dB  (Cr02) 

66  dB  with  Dolby 
(CCIR/ARM  weighting) 

Erase  ratio 

70  dB 

Not  measured 

Channel  separation  ; 

35  dB 

58  dB 

Crosstalk 

68  dB 

Not  measured 

Frequency  response 

±3  dB,  40-14,000  Hz 
(Cr02  tape) 

i3  dB,  38-14,800  Hz 
(Cr02) 

THDatOVU 

1.8% 

1.3%  (Cr02) 

Tape  speed  variation 

±1.2% 

j  +1,0% 

Rewind/FF  time 

1 00  seconds 

B5/82  seconds  (C60) 

Mic  inputs 

0  2  mV/600  ohms 

0,13  mV 
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operation,  memory  rewind,  mixing  of  re¬ 
cording  inputs,  and  playback  level  ad¬ 
justment.  To  compensate  for  these 
omissions,  it  has  the  remote  pause  fea¬ 
ture,  which  we  found  to  be  quite  useful. 
It  always  worked  well,  with  enough  sen¬ 
sitivity  to  operate  from  anywhere  in  the 
room.  As  Fisher  suggests,  the  remote 


pause  is  especially  convenient  for  re¬ 
cording  off  the  air  or  from  records,  allow¬ 
ing  a  certain  degree  of  “editing”  while 
recording  without  requiring  the  operator 
to  be  in  two  places  at  the  same  time. 

Playing  good  recorded  tapes,  such  as 
the  Advent  CR/70  series,  the  deck 
sounded  first  rate.  Also,  when  we  re¬ 


corded  interstation  FM  tuner  hiss  and 
compared  the  playback  to  the  original, 
there  was  very  little  discernible  differ¬ 
ence  between  the  two.  When  recording 
from  FM  broadcasts  and  records,  the 
sound  from  the  Model  CR-4025  gave  no 
hint  that  the  playback  was  not  from  the 
original  source. 


SHURE  MODEL  VI 5  TYPE  IV  STEREO  PHONO  CARTRIDGE  our  lab  tests.  Except  where  noted  other- 

Record-cleaning  brush  damps  low-frequency  tonearm/ cartridge  resonance .  w‘se*  our  tests  were  performed  at  a  1- 

gram  tracking  force. 

At  a  1-gram  force,  the  cartridge  easily 
0.75  to  1.25  grams.  However,  to  com-  tracked  our  most  severe  test  records.  It 

pensate  for  the  weight  of  the  brush  as-  could  play  the  300-Hz  tones  on  the  Ger- 

sembly  on  the  cartridge’s  stylus  guard,  man  Hi  Fi  Institute  record  to  their  70- 

the  tonearm’s  tracking  force  must  be  set  micron  level,  which  is  good  hi-fi  cartridge 

0.5  gram  higher  so  that  the  force  regis-  performance,  at  0.75  gram  and  to  80  mi¬ 
tered  at  the  stylus  itself  is  in  the  range  of  crons  at  1  gram.  The  record’s  maximum 

1 .25  to  1 .75  grams.  level  of  1 00  microns  was  playable  with- 

Shure  was  able  to  effect  reduced  out  distortion  at  the  cartridge’s  max- 

mass  in  the  stylus  cantilever  by  using  a  imum  rated  tracking  force  of  1 .25  grams, 

smaller  diameter  alloy  tube.  The  tube  The  output  of  the  cartridge  at  3.54  cm/s 

was  strengthened  with  the  aid  of  a  stiff-  was  3.85  mV,  with  a  channel  balance  of 

Heading  the  top  of  ening  rod  at  the  pivot  end.  The  damping  0.5  dB  (rated  4  mV  and  3  dB). 

Shure’s  phono  material  at  the  pivot  end  of  the  cantilever  The  IM  distortion  measured  with 

cartridge  line  is  is  decoupled  in  a  graduated  manner  to  Shure’s  TTR102  test  record  was  as  low 

the  new  Model  improve  trackability  at  high  frequencies.  as  we  have  ever  measured.  It  was  typi- 

VI 5  Type  IV.  The  frequency  response  of  the  new  cally  about  1%  and  reached  a  maximum 

Aside  from  a  damper  and  static  neutral-  cartridge  is  rated  at  ±1  dB  up  to  8000  of  only  2%  at  the  record’s  maximum  ve- 

izer  (see  Product  Focus),  the  basic  pho-  Hz  and  ±2  dB  up  to  20,000  Hz.  The  locity  of  27  cm/s.  Similarly,  the  high-fre- 

no  transducer  functions  of  the  Type  IV  trackability  at  a  1 -gram  stylus  force  has  quency  tracking  test  with  the  shaped 

have  been  refined  to  a  new  high  in  per-  been  increased  at  all  frequencies,  espe-  10,800-Hz  tone  bursts  on  the  Shure 

formance.  The  stylus  effective  mass  has  dally  between  5000  and  10,000  Hz  and  TTR-103  record  revealed  nearly  con- 

been  reduced  from  the  Type  Ill’s  0.33  in  the  warp  range  between  8  and  15  Hz.  stant  repetition  rate  distortion  between 

mg  to  0.29  mg.  The  cartridge  employs  a  0.7%  and  0.9%  over  the  full  15-to-30- 

new  “hyperelliptical”  stylus  that  is  Laboratory  Measurements.  We  in-  cm/s  range  of  the  record.  The  fact  that 

claimed  to  result  in  lower  tracking  distor-  stalled  the  cartridge  in  the  tonearm  of  a  neither  distortion  measurement  exhibits 

tion  at  high  frequencies.  The  Type  IV  Dual  Model  701  record  player  to  perform  appreciable  variation  over  a  wide  range 

also  offers  a  slightly  greater  output  than 

its  predecessor,  the  Type  III.  In  adepar-  PERFORMANCE  SPECIFICATIONS 

ture  from  Shure’s  practice  for  its  top-of- 
the-line  cartridges  over  the  past  few 
years,  the  Type  IV  is  designed  to  deliver 
its  flattest  frequency  response  when 
loaded  with  200  to  300  pF  of  capaci¬ 
tance  and  47,000  ohms  (in  contrast,  the 
Type  ffl  was  designed  to  operate  into  a 
400-to-500-pF  load). 

Supplied  with  a  No.  VN45HE  hyperel¬ 
liptical  stylus,  the  Model  VI 5  Type  IV’s 
nationally  advertised  value  is  $150. 

General  Description.  While  the 
Type  IV  physically  resembles  the  Type 
III  cartridge,  the  new  cartridge’s  mount¬ 
ing  holes  have  been  redesigned  to  sim¬ 
plify  installation  in  a  tonearm  headshell. 

It  incorporates  a  threaded  nut  plate  that 
fits  into  the  body  of  the  cartridge  and 
eliminates  the  need  for  separate  nuts 
to  mount  the  cartridge. 

Like  the  Type  III,  the  Type  IV  is  de¬ 
signed  to  track  at  forces  in  the  range  of 
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of  recorded  velocities  suggests  that  the 
measurement  is  the  residual  distortion  in 
the  records  and  the  associated  test  in¬ 
struments.  rather  than  inherent  distor¬ 
tion  from  the  cartridge  itself. 

Our  frequency  response  measure¬ 
ments  with  the  CSS  STR100  test  record 
confirmed  Shure  s  rating.  The  response 
was  fiat  to  within  t0.8  dB  from  40  to 
20,000  Hz.  Channel  separation  is  rated 
at  a  minimum  of  25  dB  at  1000  Hz  and 
15  dB  at  10,000  Hz.  Our  measured  fig¬ 
ures  were  30  and  18  dBf  respectively. 
The  frequency  response  was  not  materi- 
aliy  affected  by  rather  large  changes  in 
foad  capacitance  (1 50  to  375  pF). 

The  damper  worked  with  impressive 
effectiveness.  It  completely  eliminated 
the  usual  rise  at  bass  resonance  and,  in 
fact,  produced  a  slight  rolloff  in  bass  re¬ 
sponse  below  about  20  Hz.  The  differ¬ 
ence  in  bass  output  with  the  damper 
latched  up  and  in  its  normal  position  was 
about  7  dB  at  9  Hz  and  1  dB  at  20  Hz. 
No  measurements  were  made  of  the  de- 
staticizing  properties  of  the  brush,  aside 
from  visual  observations.  The  brush  did 
remove  visible  amounts  of  dust  from  the 
records  we  played. 

User  Comment.  The  sound  of  the 
Model  V15  Type  IV  is  much  like  that  of 
the  Model  V15  Type  III,  which  also  has  a 
very  flat  frequency  response.  We  doubt 
that  the  two  cartridges  could  be  distin¬ 
guished  by  ear  when  playing  most  rec¬ 
ords.  The  best  way  to  demonstrate  the 
improved  performance  of  the  Type  IV  is 
to  play  records  that  tax  the  abilities  of 
the  Type  III,  but  be  prepared  to  find  very 
few  such  records. 

One  test  that  highlights  the  difference 
between  the  cartridges  is  on  the  older 
Shore  TTRi  10  "Audio  Obstacle 
Course— Era  III”  test  record.  Some 
strain  and  incipient  mistracking  can  be 
heard  on  the  highest  levels  of  the  sibi- 
33 


lance  test  with  the  Type  111  (and  almost 
every  other  cartridge).  At  1  gram,  the 
T ype  IV  was  able  to  handle  every  part  of 
this  record  with  a  complete  lack  of  strain 
that  is  rarely  encountered  even  with  the 
finest  cartridges.  We  also  tried  the  com¬ 
pletely  different  material  on  the  new 
"Era  IV"  test  record  but  obtained  no  de¬ 
finitive  results.  Those  obtained  with  the 
'  Era  IV"  record  were  not  as  easy  to  in¬ 
terpret  as  with  the  "Era  III"  record,  per¬ 
haps  because  the  cartridge  was  able  to 
track  it  so  completely  without  trouble. 

The  Type  IV  appears  to  be  a  cartridge 
that  has  the  "most"  of  every  desirabfe 
quality  and  the  "least"  of  every  undesir¬ 
able  quality.  It  is  unsurpassed  in  the 
smoothness  and  flatness  of  its  frequen¬ 
cy  response,  low  distortion,  high  track a- 
bility,  and  neutral  sound  character,  ft  ap¬ 
pears  to  effectively  remove  static 
chaiges  and  dust  (both  from  the  surface 
and  the  grooves)  of  records. 

The  cartridge's  damping  effect  at  bass 
resonance  is  accomplished  in  a  manner 
that  surpasses  every  other  cartridge 
known  to  us.  Aside  from  any  audible 
benefits  the  damper  might  bestow  on 
record  playing,  it  makes  a  dramatic  im¬ 
provement  in  the  tracking  of  warped  rec¬ 
ords.  We  verified  this  with  a  number  of 
warped  records  that  were  literally  un¬ 
playable  with  other  cartridges.  Almost  all 
of  them  were  playable  with  the  Type  IV, 
which  acted  tike  it  was  glued  to  the  sur¬ 
faces  of  the  records.  We  noted  very  little 
tendency  for  the  cartridge  to  lift  from  the 
record  surface  at  the  crest  of  a  warp. 

About  the  only  shortcoming  of  the 
Type  IV  is  its  rather  high  price,  although 
this  is  certainly  not  the  only  phono  car¬ 
tridge  in  the  $150  price  range.  Most  im¬ 
portant,  with  the  Type  IV,  one  gets  very 
tangible  improvements  in  performance 
instead  of  a  cosmetic  updating  or  un¬ 
necessary  fancy  packaging, 

CIRCLE  W  10?  ON  FflEf  INFORMATION  CARD 


Product  Focus 


Most  of  the  innovative  aspects  of  the 
Shure  Model  VfS  Type  tV  phono  car¬ 
tridge  are  not  visibie  to  the  eye.  Some 
are  not  even  easy  to  measure  with  instru¬ 
ments.  However H  trie  cartridges  feature 
that  sets  it  apart  from  other  cartridges  is 
its  binged  stylus  guard  that  is  part  of  its 
removable  stylus  assembly , 

Close  examination  reveals  that  a  small 
brush  is  built  into  the  lower  portion  of  the 
stylus  guard \  it  measures  about  14"  (6.4- 
mm)  wide  and  is  designed  to  ride  on  the 
surface  of_Jhe  record  just  ahead  of  the 
stylus.  There  is  nothing  new  about  record 
brushes,  even  when  they  are  attached  to 
a  cartridge,  but  trie  brush  on  the  Type  iV 
is  rather  unique.  It  consists  of  some 
1 0.000  tiny  graphite  fibers .  each  of  which 
is  about  0.3  mil  in  diameter.  In  addition  to 
removing  dust  from  the  record  during 
play,  about  10  of  the  fibers  can  fill  a  rec¬ 
ord  groove  to  reach  in  and  remove  dust 
from  the  waits  and  bottom  of  the  groove. 

A  more  effective  record-cleaning  brush 
cannot  by  itself  qualify  as  a  novel  car¬ 
tridge  feature ,  The  difference  with  the 
brush  on  the  Type  IV  cartridge  is  that  the 
graphite  fibers  are  electrically  conduc¬ 
tive.  This  plus  the  fact  that  the  stylus 
guard  is  made  of  metal  and  is  wired 
through  to  a  ground  terminal  of  the  car¬ 
tridge's  signal  outputs  is  what  makes  the 
brush  unique ,  As  a  record  is  played,  elec¬ 
trostatic  charges  that  build  up  on  its  sur¬ 
face  are  drained  off  to  ground  This 
keeps  the  net  charge  relatively  low. 


CONDUCTIVE 

FIBERS 


There  are  several  advantages  to  neu- 
tralizing  the  static  charge  on  a  record  be¬ 
ing  played  First  the  vertical  tracking 
force  of  the  cartridge  is  not  increased  by 
electrostatic  attraction ,  which  can  other¬ 
wise  add  several  tenths  of  a  gram  to  the 
net  force ,  Second,  the  tendency  of  the  vi¬ 
nyl  record  material  to  attract  dust  is 
greatly  reduced.  And t  third,  the  crackling 
and  popping  sounds  generated  by  elec¬ 
trostatic  discharges  while  playing  a  rec¬ 
ord  are  eliminated  or  reduced . 

The  final  contribution  of  the  guard  as¬ 
sembly  is  perhaps  most  important ,  Trie 
pivots  of  the  guard  are  viscous  damped 
so  that  the  entire  assembly  acts  as  a 
damper  for  the  low-frequency  tonearm/ 
cartridge  resonance ,  Trie  rise  tn  the  out¬ 
put  of  the  cartridge  at  some  low  bass  fre¬ 
quency,  usually  in  the  range  of  3  to  10 
Hz,  is  eliminated  by  the  damping  action 
and  the  tracking  of  warped  records  is 
greatfy  improved. 


berore  you  Duy  a  DC  integrarea  amp 
find  out  how  much  DC  you're  getting. 


Pure  DC.  From  input  to  output.  With  each  amplifier-stage 
direct  coupled  (DC).  With  no  capacitors  in  between.  From 
the  pre-amp  to  the  power  amp.  That's  what  makes 
Technics  SU-8080  a  true  DC  integrated  amp.  But  that’s 
just  one  of  the  reasons  for  buying  it. 

Waveform  fidelity  is  another.  With  the  major  source 
of  phase  shift,  noise  and  distortion  eliminated,  Technics 
engineers  were  able  to  increase  the  frequency  response 
of  the  SU-8080  to  DC^lOO  kHz  —1  dB.  And  that 
means  the  SU-8080  can  accurately  reproduce 
waveforms,  toneburst  signals  and  square  waves.  Imagine 
how  accurately  it  reproduces  music. 

To  the  SU-8080's  DC  pre-amp  our  engineers 
added  an  extremely  quiet  phono  equalizer  complete 
with  Technics-developed  ultra-low-noise  transistors. 

The  result:  An  increased  phono  S/N  ratio  of  100  dB  at 
10  mV  with  sharply  reduced  circuit  and  transistor  noise, 
especially  when  compared  to  conventional  designs. 

They  also  added  some  rather  unconventional  controls. 
Like  a  subsonic  filter  in  the  phono  equalizer  and  a 
four-step  phono  impedance  selector. 

And  to  match  our  DC  integrated  amp,  there’s 
our  equally  impressive  matching  ST-8080  tuner. 


Two  RF  stages  with  low-noise  4-pole  dual-gate  junction 
FETs  combined  with  a  linear  FM  variable  tuning  capacitoi 
boost  sensitivity  while  greatly  reducing  interference 
signal  levels.  At  the  same  time,  Technics-developed  flat 
group  delay  filters  in  the  IF  (Intermodulation  Frequency) 
stage  increase  selectivity  without  increasing  distortion. 

There’s  also  a  Phase  Locked  Loop  1C  in  the  MPX 
circuit  as  well  as  a  pilot  signal  canceler  for  raid-sharp 
cancellation  of  the  19  kHz  pilot  signal  and  ruler-flat 
high-end  response:  20  Hz  to  18  kHz  (-1-0.2  dB,  -  0.8  dB). 

Now  that  you  know  what  DC  does  for  the  SU-8080 
integrated  amp  and  the  matching  ST-8080  tuner, 
find  out  what  DC  does  for  their  specs. 

SU-8080  Amp.  POWER  OUTPUT:  72  watts  per 
channel  min.  RMS  into  8  ohms  from  20  Hz  to  20  kHz 
with  no  more  than  0.02%  total  harmonic  distortion 

POWER  SECTION  S/N  (IHF  A):  1 15  dB.  PHONO  S/N 
(IHF  A):  100  dB  (10  mV).  INPUT  SENSITIVITY:  1  V/47kS2. 

1  ST-8080  Tuner.  50  dB  QUIETING  SENSITIVITY:  Mono 
13.6  dBF.  Stereo  34.3  dBF.  SELECTIVITY:  85  dB.  THD:  . 
Mono  0.15%.  Stereo  0.3%.  CAPTURE  RATIO:  1.0  dB. 

Technics  8080  Series.  A  rare  combination  of  audio 
technology.  A  new  standard  of  audio  excellence. 

Professional  Series 

by  Panasonic 
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Technics 


FREQ  OUT.  FOR  LESS. 


A 


Hz  to  50  MHz. 

$8995* 

test,  or  use  its  matching  mini  antenna  for  easy  RF 
checking.  Either  way,  the  input  is  protected  against 
overload  to  50V  (100V  below  1  KHz], 

Mini-Max  is  as  inexpensive  to  use  as  it  is  to  own. 
An  ordinary  9  volt  alkaline  battery  gives  up  to  8  hours 
of  intermittent  operation,  and  you  have  the  flexibility  of 
a  battery  eliminator  for  AC  operation.  For  increased 
versatility,  there's  a  complete  line  of  accessories, 
including  standard  clip-lead  cable  and  mini  antenna 
-  eliminator  and  carrying  case  are  optional. 

CSC’s  new,  all-American  made  Mini-Max  is 
everything  you  need  for  highly-accurate  checking 
of  frequencies  up  to  50  MHz.  At  a  price  that  will  Freq 
you  out.  Ordertoday.  Call  203-624-3103,  9a.m.- 
5  p.m.  Eastern  Standard  Time.  Major  credit  cards 
accepted.  Or  see  your  CSC  dealer.  Prices  slightly 
higher  outside  U.S.A. 


Introducing  CSCs  new 
Mini-Max.  It  brings  down  the 
cost  of  counting  up  the 
for  CB-ers,  hams,  computer 
siasts,  audiophiles... just  about  any  engineer,  tech¬ 
nician  or  hobbyist  will  find  it  indispensable. 

It’s 'mini”-sized,  too— a pocketable  3x6x  VA inches. 

But  when  it  comes  to  performance,  Mini-Max 
means  maximum  value.  Measuring  signals  as  low  as 
30  mV  from  100  Hz  to  a  guaranteed  50  MHz,  with 
±  3  ppm  timebase  accuracy  and  better  than  0.2 
ppm/°C  stability  from  0  to  50°C.  Completely 
automatically.  Advanced  LSI  circuitry  with  a  crystal 
controlled  timebase  provides  precise  frequency 
readings  on  a  bright,  six-digit  LED  display,  with 
automatic  KHz/MHz indications.  Mini-Maxis  versatile, 
too.  You  can  connect  it  directly  to  the  circuit  under 
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Protect  Your 

AIR  CONDITIONER 
WITH  A 

“COMPRESSOR 

GUARD” 


Add-on  device  prevents  compressor 
damage  due  to  sudden  loss 
and  reappearance  of  electric  power 
and  low-voltage  conditions. 

BY  RICHARD  B.  FERMOYLE 


Popular  Electronics 
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POWER  BLACKOUTS  and  brown- 
outs,  especially  during  hoi  spells 
when  the  demand  for  power  is  at  its 
peak,  can  cause  damage  to  air-condi¬ 
tioners,  refrigerators,  and  freezers.  You 
can  protect  your  compressor-type  appli¬ 
ances  from  damage  due  to  fluctuating 
power  with  the  "Compressor  Guard"  de¬ 
scribed  in  this  article.  It  costs  about  SI 5 
to  build  and  is  easily  installed. 

Problem  Defined-  If  power  to  the 
compressor  is  suddenly  lost  and  reap¬ 
plied  before  system  pressures  can  be 
equalized,  such  as  during  a  momentary 
power  outage,  damage  to  the  system 
compressor  can  result.  A  low-voltage 
condition,  commonly  called  brownout," 
can  also  cause  damage.  In  both  cases, 
the  damage  usually  takes  place 


OFF 


a 


DELAY 

OPERATE 

iYY 

e 

BYPASS 

JUNE  1978 


41 


Fig.  1.  Circuit  provides  4.5  min .  delay  before  power  is  applied. 

PARTS  LIST 


Cl — -100’jjJF*  50“  volt  alec  tro  lytic 
C2X3 — 0,01  -m-F  disc  capacitor 
C4— 0, 1 -|aF  disc  capacitor 
C5— 10- jxF  Tantalum  capacitor 
D2— Zener  diode  (see  text) 

D3— IN400I  rectifier  diode 

FI — 14-ampere  fast-blow  fuse  and  holder 

1C  I -78 12  voltage  regulator 

fC2 — 555  timer 

Kl — Spst  relay  with  12-volt  coil  and  1 -ampere 
contacts  (Radio  Shack  No.  275-003  or  simi¬ 
lar)  or  appropriate  substitute  (see  text) 
LEDULED2 — Discrete  light-emitting  diode 


in  the  compressor's  drive  motor  as  a  re¬ 
sult  of  overheating  due  to  excessive  cur¬ 
rent  drain 

Unfortunately,  the  compressor  and  its 
associated  drive  motor  are  generally 
contained  in  a  single  sealed  unit  in  home 
appliances.  This  means  that  the  entire 
unit  must  be  replaced  as  one  expensive 
component.  Although  the  drive  motor  for 
the  compressor  is  usually  equipped  with 
a  thermal  circuit  breaker,  it  takes  time  for 
it  to  sense  an  overload  condition  and 
disable  power  to  the  motor.  The  problem 
here  is  that  during  the  time  the  overload 
condition  exists,  before  is  is  sensed  and 
power  is  cut  off,  the  motor  can  stall  and 
burn  out.  Repeated  momentary  power 
outages  take  their  toll  in  weakening  the 
motor,  with  the  result  that  the  motor  is  ul¬ 
timately  damaged  even  with  the  thermal 
circuit  breaker  in  proper  operating  condi¬ 
tion  protecting  the  circuit. 

The  Compressor  Guard  circuit  de¬ 
scribed  here  can  be  added  to  any  com¬ 
pressor-type  appliance  to  provide  an 
added  degree  of  protection. 


(one  redT  one  green) 

q  |  ,Q2 — -M9570  or  similar  npn  transistor 
The  following  resistors  are  H-watl,  10%: 

R  l  — 10.000  ohms 
R2— 22  megohms 
R3— 100,000  ohms 
R4 — 1 500  Ohms 
R5,R6 — 560  ohms 

RECTI  — 50  P1V  bridge  rectifier  assembly 
SI  ,S2“Spst  switch 

Misc. — Socket  for  IC2;  chassis:  4-conductor 
cable;  rubber  grommets;  machine  hardware; 
hookup  wire;  solder;  etc. 


How  It  Works.  As  shown  in  Fig,  1 ,  the 
Compressor  Guard  is  built  around  a  555 
timer  integrated  circuit  (/C2).  The  power 
source  for  the  timer  circuit  is  24  volts  act 
which  is  taken  from  the  appliance  itself. 
In  the  case  of  a  central  air-conditioning 
system,  the  24  volts  is  supplied  by  the 
system's  step-down  transformer,  as 


shown  in  Fig.  2,  This  transformer  is  part 
of  the  air-conditioning  control  circuitry 
and  supplies  power  to  the  compressor's 
control  relay  through  the  contacts  of  the 
house  thermostat.  If  the  house  is  too 
warm,  the  thermostat  closes  and  ener¬ 
gizes  the  control  relay,  which  in  turn 
supplies  power  to  the  compressor  unit. 
{Note:  If  the  compressor  system  oper¬ 
ates  at  a  higher  voltage,  a  separate  24- 
volt  source  and  a  relay  with  contacts  rat¬ 
ed  for  high  voltage  and  current  must  be 
used  in  addition.) 

The  24  volts  ac  is  converted  to  regu¬ 
lated  do  by  RECTI,  Cf,  and  iCI  in  Fig.  7 
to  supply  power  for  the  timer  circuit. 
Approximately  4.5  minutes  after  power 
is  applied,  pin  3  of  IC2  switches  low 
and  energizes  relay  Kf.  The  period  is 
controlled  by  R2  and  C5.  With  the  Kl 
contacts  closed,  a  series  circuit  with  the 
system  s  thermostat  is  completed.  The 
compressor  can  then  energize.  If  a  mo¬ 
mentary  power  outage  occurs,  a  mini¬ 
mum  of  4.5  minutes  must  lapse  before 
power  can  be  reapplied  to  the  compres¬ 
sor.  This  period  of  time  is  all  that  is 
needed  to  allow  system  pressures  to 
equalize  and  the  compressor  to  be  safe¬ 
ly  started  once  again. 

The  low-voltage  brownout  protection 
feature  of  the  Compressor  Guard  is  pro¬ 
vided  by  the  Of  and  Q2  circuits.  The 
breakdown  voltage  rating  of  zener  diode 
02  is  approximately  7%  to  70%  less 
than  the  normal  do  output  potential  of 
RECTI.  As  long  as  the  output  potential 
from  RECTI  is  greater  than  the  break¬ 
down  point  of  02, 02  is  in  a  state  of  con¬ 
duction  and  Of  is  held  at  cutoff. 

if  system  line  voltage  drops,  a  result- 
anl  decrease  in  the  output  potential  from 
RECTI  will  occur.  If  the  potential  drops 
to  less  than  the  breakdown  voltage  of 
D2.  Q2  goes  into  cutoff  and  Qf  con¬ 
ducts.  This  grounds  pin  2  of  IC2,  caus- 
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Fig.  2.  Circuit  showing  how  to  wire 
Compressor  Guard  to  existing  system. 
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Fig ,  3,  It  is  best  to  assemble  the  circuit 
on  a  printed  circuit  board ,  An  etching  and 
drilling  guide  is  at  top  with  component 
placement  guide  shown  below  it. 


K I 


Fig .  4.  Photo 
of  prototype 
printed  circuit 
board  removed 
from  enclosure* 


ing  pin  3  of  IC2  to  switch  high  and 
deenergizing  Hi.  As  Jong  as  the  low- 
voltage  condition  exists,  Kf  remains 
deenergized  and  interrupts  power  to  the 
compressor.  About  4.5  minutes  after  the 
brownout  condition  clears,  K1  energizes 
to  once  again  supply  power  to  the  com¬ 
pressor  system. 

Status  indication  of  the  timer  circuit  is 


provided  by  LEDI  and  LED2 ,  which  are 
red  and  green  light-emitting  diodes,  re¬ 
spectively.  While  the  timer  is  cycling 
LEDI  is  on*  Then,  when  Kl  is  ener¬ 
gized.  LED1  extinguishes  and  LED2 
comes  on.  The  LED  s  and  resistors  R5 
and  R6  are  not  essential  to  the  circuit 
and  can  be  omitted  if  desired. 

The  Compressor  Guard  can  be  by¬ 


passed  by  closing  S2.  This  shorts  out 
the  contacts  of  KT.  Switch  S2  is  included 
in  the  circuit  to  allow  system  mainte¬ 
nance  to  be  performed. 

Construction.  Most  of  the  circuit  is 
best  assembled  on  a  printed  circuit 
board,  the  etching-and-drilling  guide  and 
component-placement  diagram  for 
which  are  shown  in  Fig.  3.  A  small  right- 
angle  bracket  is  used  as  a  heatsink  for 
regulator  ICE 

Since  the  pc  board  assembly  mounts 
behind  the  front  panel  of  the  cabinet  in 
which  the  circuit  is  housed.  LED1  and 
LED2  {if  used)  should  be  mounted  on 
the  foil  side  of  the  board.  Leave  enough 
lead  length  on  the  LED’s  to  permit  the 
lenses  to  fit  into  small  rubber  grommets 
in  the  front  panel  when  the  board  is 
mounted  in  place  with  spacers  and  ma¬ 
chine  hardware.  The  fuse  holder  for  FI. 
power  switch  SE  and  operate/ 
bypass  switch  S2  should  also  be 
mounted  on  the  front  panel. 

The  24 -volt  power  and  relay  contact 
lines  can  be  contained  in  a  four-conduc¬ 
tor  cable  that  enters  the  cabinet  through 
a  rubber-grommeMined  hole  in  the  front 
panel.  The  assembled  printed  circuit 
board  is  shown  in  Fig.  4. 

To  install  the  Compressor  Guard  in  a 
system,  use  the  diagram  shown  in  Fig.  2 
as  a  guide.  Although  Fig.  2  is  the  repre¬ 
sentation  of  the  typical  scheme  used  in 
most  central  air-conditioning  systems, 
check  your  system  closely  to  insure 
compatibility  with  the  Compressor 
Guard's  circuitry*  Also,  if  you  are  using 
the  Compressor  Guard  to  protect  a  re¬ 
frigerator  or  freezer  that  does  not  have 
the  stepped-down  24  volts  required,  be 
sure  to  use  a  separate  24-volt  supply 
and  a  heavy-duty  relay* 

With  the  Compressor  Guard  turned  on 
and  the  compressor  running,  measure 
the  dc  output  potential  from  RECTE 
Then  multiply  the  figure  obtained  by 
0.93  or  0.90  to  obtain  the  approximate 
breakdown  value  of  the  zener  diode  re¬ 
quired  for  D2.  If  you  cannot  obtain  a  zen¬ 
er  diode  with  the  proper  breakdown  volt¬ 
age,  use  two  zener  diodes  that,  when 
connected  in  series,  yield  a  break¬ 
down  characteristic  that  is  as  close  as 
possible  to  the  required  value. 

One  Last  Note.  The  Compressor 
Guard  presented  here  has  been  de¬ 
signed  for  inside  installations.  If  you  plan 
to  use  it  in  an  outside  air-conditioning  in¬ 
stallation*  be  sure  to  provide  adequate 
weather  proofing  to  protect  the  circuit 
from  the  elements.  O 
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BY  JAMES  BARBARELLO 


Add  Fuzz 

TO  YOUR 
ELECTRIC 
GUITAR  OR  BASS 


Solid-state  fuzz  box 
for  interesting 
sound  effects. 


ELECTRIC  guitarists  often  use  spe¬ 
cial  circuits  to  alter  the  sounds  their 
instruments  produce.  One  of  the  oldest 
but  still  most  popular  of  these  signal 
modifiers  is  the  "fuzz  box."  A  solid-state 
circuit,  the  fuzz  box  generates  a  sound 
like  that  produced  by  early,  low-cost 
vacuum-tube  power  amplifiers.  When 
one  of  these  amps  was  overdriven,  a 
distorted,  but  pleasing  sound  resulted. 
The  fuzz  box,  when  controlled  by  a  foot 
pedal,  allowed  the  guitarist  to  introduce 
some  “fuzz"  without  interrupting  his  per¬ 
formance  to  turn  up  the  amp's  gain. 

Many  different  fuzz  box  designs  have 
appeared  over  the  years.  The  project 
presented  here,  is  a  somewhat  different 
sine-to-square-wave  converter.  It  pro¬ 
duces  a  substantial  output  signal,  even 
when  used  with  inexpensive  instru¬ 
ments.  Its  "fuzz"  effect  is  as  prominent 
in  the  bass  as  in  the  midrange  and  tre¬ 
ble,  In  addition  to  the  standard  distortion 
effects,  the  circuit  can  produce  a  raspier, 
but  at  the  same  time  mellower,  voicing. 
The  circuit's  wide  range  of  available  out¬ 
put  levels  allows  the  user  to  preset  dif¬ 
ferent  levels  for  the  rhythm  and  lead 
modes.  The  project  is  especially  useful 
with  electric  bass  guitars  because  it  can 
generate  many  of  the  effects  called  for  in 
today's  music  without  sacrificing  the 
bass's  characteristic  deep  tones. 

The  circuit  is  simple,  uses  a  small 
number  of  readily  available  compo¬ 
nents,  and  can  be  built  for  about  $10. 


Fig.  L  Input  signals  from  J1  cause 
IC1  to  alternately  cut  off  and 
saturate  transistor  Qlf 
pro  due  ing  a  dist  o  rt  e  d  Gulp  u  t. 


PARTS  LIST 

B  I ,  B2 .  B3— 1  5-volt  AA ,  A,  C  or  D  cel  Is 
Cl  —  1-p.F,  16-V  rad  ia  Me  ad  elect  roly  lie 
1C  I — 74ICV  operational  amplifier  (Radio 
Shack  276-007  or  equivalent) 

J  I  ,J2— 14- inch  open-circuit  phone  jacks 
Q I — -Genera I -purpose,  high-beta  pup  switch¬ 
ing  or  audio  transistor  (2N705,  Radio  Shack 
RS-2CX15  or  similar) 

The  following  are  14-watt*  10%  tolerance  fixed 
resistors: 

RLR4 — 10,000  ohms 
R2 — 2,2  megohms 
R5 — KMX)  ohms 
R6 — 100,000  ohms 
R7 — 47,000  ohms 


R3 — 5(H) ,000-ohm  linear-taper  potentiometer 
RH — 4  0,000-ohm  II near- taper  potentiometer 
S I  — Dpdt  switch 
S2— Dpst  switch 

Misc. — Printed  circuit  board,  battery  holders, 
hookup  wire,  suitable  enclosure*  knobs,  pc 
board  spacers*  machine  hardware*  solder, 
etc. 

Note — The  following  are  available  front 
BNB  Kits,  RD1 .  Box  241H,Tcnnent  Rd,, 
Englishtown,  NJ  07726.  etched  and 
drilled  pc  board,  #F-PC  at  $3.25;  complete 
kit  of  parts  including  etched  and  drilled  pc 
board,  electronic  components,  jacks  and 
switches,  #F-E  at  $12.50.  NJ  residents  add 
5%  sales  tax. 
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When  it  is  set  to  pass  maximum  signed,  fAe  output 
waveform  folds  over  and  the  Hound  is  raspy , 


About  the  Circuit.  As  shown  in  Fig. 
1,  input  signals  from  the  guitar  pickup 
are  routed  by  SI  to  the  output  jack  or  to 
inverting  amplifier  IC1 ,  a  standard  741 
op  amp.  You  might  notice  that  the  power 
supply  voltages,  furnished  by  series- 
connected  AA  penlight  batteries,  are 
lower  than  those  normally  used  with  this 
op  amp.  In  this  application,  fCI  is  used 
solely  to  turn  07  on  and  off.  The  supply 
voltages  employed  allow  the  op  amp  to 
saturate  at  lower  than  normal  input  lev¬ 
els  to  produce  the  desired  base  drive  for 
the  transistor. 


An  input  signal  of  about  30  mV  pro¬ 
duces  ±  1  volt  at  the  output  of  IC1t 
which  is  applied  to  the  base  of  07 
through  R3.  A  positive  output  from  /C7 
causes  07  to  cut  off,  and  a  negative  out¬ 
put  saturates  the  transistor.  An  ac  signal 
will  switch  07  between  saturation  and 
cutoff,  thus  producing  a  square- wave 
output  from  the  circuit. 

With  R3  adjusted  so  as  to  pass  max¬ 
imum  signal  to  the  base  of  G7T  IC1  for¬ 
ward  biases  the  base-collector  junction 
of  the  transistor  as  the  op  amp’s  output 
goes  negative.  When  this  happens,  07 
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Fig.  3.  Full-size  etching  and  drilling  guide  for 
pc  board  is  above  left;  component  layout  at  right 


stops  acting  like  an  inverting  switch  (see 
Fig.  2}  and  passes  the  signal  like  a  sim¬ 
ple  diode.  The  voltage  at  the  collector 
then  follows  that  at  the  base  and,  in  ef¬ 
fect,  causes  the  signal  waveform  to  “fold 
over"  as  shown  in  the  bottom  trace  of 
Fig.  2.  This  signal  is  rich  in  harmonics 
and  has  a  raspy,  but  mellow,  sound. 

Signals  at  the  collector  of  07  are  ac 
coupled  by  Cl  to  voltage  divider  R6tR7, 
Level  shifting  at  this  point  presents  a  ze¬ 
ro-volt  signal  to  output  level  control  R8  in 
the  absence  of  an  input  signal.  This  in¬ 
hibits  the  generation  of  "popping"  signal 
transients  as  the  fuzz  box  is  switched  in 
and  out  of  the  signal  path.  The  required 
supply  voltages  (+3  and  -1,5  volts)  are 
provided  by  three  1.5-volt  batteries. 
Suitable  for  this  application  are  AA,  A,  C 
or  D  cells. 

Construction.  Any  assembly  tech¬ 
nique  is  acceptable,  but  a  printed  circuit 
board  is  perhaps  the  easiest  and  neat¬ 
est  way  to  reproduce  the  circuit.  (See 
Parts  List  for  availability  of  pc  board  and 
kit,)  Suitable  etching  and  drilling  and 
parts  placement  guides  are  shown  in 
Fig.  3.  After  the  project  has  been  wired 
and  is  operating,  it  can  be  housed  in  any 
suitable  enclosure,  including  the  electric 
guitar  or  bass.  If  you  decide  to  put  it  in 
your  musical  instrument,  keep  the  bat¬ 
teries  accessible  for  replacement. 

Checkout  and  Use,  Connect  your 
guitar  or  bass  to  the  input  jack  and  your 
amplifier  to  the  fuzz  box's  output.  Rotate 
the  instrument's  output  level  control  for 
maximum  signal  and,  with  S7  in  its  nor¬ 
mal  position,  adjust  the  amplifier’s  mas¬ 
ter  volume  control  for  a  comfortable  lis¬ 
tening  level.  Set  RB  (volume)  for  Vs  ro¬ 
tation  and  R3  (fuzz)  for  Ys  rotation. 
Place  S7  in  the  fuzz  position  and  pfay 
the  instrument,  noting  the  sound  pro¬ 
duced.  Rotate  R3  fully  to  hear  a  sound 
with  increased  "bite"  or  raspiness. 

Next,  adjust  R3  so  that  the  wiper  is  at 
the  midpoint  of  its  travel  and  set  the  in¬ 
strument's  output  level  control  for  less 
signal  until  the  following  occurs.  When  a 
string  is  first  plucked,  a  distorted  output 
is  heard.  As  the  output  level  begins  to 
decay,  the  distortion  diminishes  to  the 
point  where  the  instrument's  sound  is 
relatively  unaltered.  This  is  the  charac¬ 
teristic  distorted  "tube"  sound  that  in¬ 
spired  the  original  fuzz  box. 

Continue  to  experiment  with  different 
control  settings.  You'll  doubtlessly  dis¬ 
cover  many  sounds  that  will  add  to  your 
enjoyment  of  playing  and  the  audience's 
listening  pleasure.  O 
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sensing  circuit 
and  an 
incandescent 
lamp  indicator. 


Build  q  Low-cosi  SWR  TESTER 


Initial  adjustment  of  a  CB  antenna  calls 
for  the  use  of  an  SWR  meter.  How¬ 
ever,  the  meter  need  not  be  left  in  the 
line  after  the  antenna  has  been  tuned, 
so  most  CB'ers  have  not  felt  the  need  to 
purchase  one.  The  project  presented 
here — an  inexpensive  SWR  Tester — 
allows  an  operator  to  make  periodic 
1  good/bad11  checks  of  his  antenna  sys¬ 
tem,  Employing  only  a  handful  of  resis- 
tors,  a  switch,  and  a  small  incandescent 
lamp,  the  project  can  be  built  for  about 
S3.  The  SWR  Tester  will  not  yield  a 
numerical  SWR  measurement,  but  will 
teff  the  user  whether  the  antenna/line 


mismatch  is  severe  enough  to  warrant 
further  investigation. 

About  the  Circuit.  The  schematic 
diagram  of  the  SWR  Tester  is  shown  in 
the  diagram.  It  is  a  Wheatstone  bridge, 
one  of  whose  arms  is  formed  by  the 
transmission  line  and  antenna.  The  re¬ 
maining  three  arms  are  50-ohm  carbon 
resistors.  Indicator  tl ,  a  low-voltage  in¬ 
candescent  lamp,  current  limiting  resis¬ 
tor  R4  and  pushbutton  switch  Si  com¬ 
prise  the  bridge's  detector. 

When  an  antenna  having  a  50-ohm 
resistive  feedpoint  impedance  (the  ideal 


condition  for  maximum  power  transfer) 
is  connected  to  jack  J1  by  a  length  of  50- 
ohm  coax,  the  impedances  of  the  bridge 
arms  are  equal.  Therefore,  the  bridge  is 
balanced  and  no  voltage  drop  exists 
across  the  detector.  Lamp  tl  remains 
dark,  indicating  an  SWR  close  to  unity.  If 
the  antenna's  feedpoint  impedance  de 
viates  from  the  ideal  50  ohms,  the  bridge 
becomes  unbalanced  and  a  voltage 
drop  exists  across  the  detector. 

An  antenna/feedline  impedance  mis¬ 
match  (that  is,  an  SWR)  of  about  2.5:1 
will  produce  a  voltage  drop  across  the 
detector  sufficient  to  cause  tl  to  glow. 


Sch  ei n  cji f  i c  dictf} ram  of  tenter.  Th e  a n t e n naffe edline 
combination  forms  the  fourth  leg  of  a  WTieatstrme  bridge ♦ 


PARTS  LIST 

J I  — SO -239  coaxial  connector 
M  —  1.5-volt,  25-mA  miniature  incandescent 
lamp  (Radio  Shack  272-1 1 39  or  equivalent) 
P I  — PL- 259  coaxial  connector 
R  t  ,R2,R3 — 47-  or  5l)-ohm.  2 -watt  5%  carbon 
composition  resistor, 

R4 — 220-ohm,  Vi-wan,  10%  carbon  composi¬ 
tion  resistor 

5 I  — Normally  open  pushbutton  switch 
Mi  sc. — Suitable  metal  utility  box,  ceramic 
standoff  insulators  or  multi- lug  terminal 
strip,  hook-up  wire.  RG-58-U  coaxial  ca¬ 
ble.  rubber  grommets,  machine  hardware, 
solder,  etc. 
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WHAT  IS  SWR? 


(LOOP) 

MAX.  MOVEMENT 


Tie  a  rope  or  string  to  some  solid,  sta¬ 
tionary  object  such  as  a  tree  or  post,  as 
shown  in  the  diagram.  Grasp  the  free  end 
and  start  waving  the  rope  up  and  down. 
You  are  now  generating  a  train  of  waves, 
much  in  the  way  that  a  transmitter  sends 
waves  down  a  transmission  fine. 

When  the  wave  reaches  the  point  where 
the  rope  is  anchored,  there  is  no  piace  for  it 
to  go  so  it  is  reflected  back  down  the  length 
of  the  rope.  In  this  way,  a  pattern  is  formed 
as  shown,  with  the  loops  being  the  points 
of  maximum  movement  and  the  nodes  the 
points  of  minimum  movement  of  the  rope. 
The  ratio  of  the  maximum  to  minimum 
waveform  amplitude  along  the  rope  (called 
the  Standing  Wave  Ratio,  or  SWR)  in  this 
case  is  1:0,  or  infinity.  This  happens  be¬ 
cause  essentially  no  energy  is  being  ab¬ 
sorbed  by  the  wail  and  all  is  being  reflected 
back  to  the  driving  source.  This  is  analo¬ 
gous  to  the  termination  of  a  transmission 
line  with  an  impedance  that  is  different 
from  that  of  the  line.  If  the  rope  were  not 

SWR 

Reflection  Loss  (dB) 

Antenna  Power  (watts) 

The  higher  the  SWR  becomes,  the 
brighter  ll  will  glow.  Ciosing  normally 
open  St  increases  the  bridge  detector  s 
sensitivity  so  that  ll  begins  to  glow  at  an 
SWR  of  about  1.5:1,  Note  that  this 
causes  R4  to  be  bypassed,  removing 
the  resistor's  protective  current  limiting 
action  from  the  detector  circuit.  If  ST  is 
dosed  when  a  high  SWR  exists  on  the 
line  and  II  is  glowing,  the  lamp  might 
burn  out. 

The  bridge  presents  a  50-ohm  imped¬ 
ance  to  the  transceiver  s  antenna  output 
when  a  50-ohm  antenna  is  connected  to 
coaxial  connector  J T,  However,  there  is 
a  6-dB  power  loss  associated  with  in¬ 
serting  the  SWR  Tester  between  the  rig 
and  the  antenna.  The  project  is  not  de¬ 
signed  for  continuous  monitoring  of  the 
SWR  during  communications,  and 
should  be  removed  from  the  signal  path 
afier  tests  have  been  completed.  This 
can  be  accomplished  by  either  physical- 


tied  to  the  poles  and  were  free  to  continue 
to  move  so  that  the  transmission  of  the 
wave  could  continue,  there  would  be  no 
wave  reflection.  Each  point  on  the  rope 
would  then  reach  the  same  maximum  am¬ 
plitude  and  the  SWR  would  be  11.  or  sim¬ 
ply  TO. 

In  electrical  terms,  SWR  can  be  consid¬ 
ered  as  the  ratio  between  the  antenna 
impedance  and  the  CB  transmitter  output 
impedance,  with  the  larger  value  being  the 
dividend  and  the  small  value,  the  divisor. 
The  closer  the  ratio  is  to  1:1.  the  more  of 
the  transmitter  r-f  goes  to  the  antenna.  Be¬ 
sides  reducing  the  power  output  to  the  an¬ 
tenna,  a  high  SWR  can  also  damage  the 
transmitter  output  stage  by  submitting  it  to 
either  excessive  voltage  or  current.  There¬ 
fore,  keeping  the  SWR  close  to  1.0  is  very 
important. 

The  table  shows  the  relationship  be¬ 
tween  SWR  and  the  power  delivered  to  the 
antenna,  assuming  a  nominal  4-watt  out¬ 
put  from  the  CB  transmitter. 


TO 

1.2 

1.5 

2,0 

3,0 

5,0 

0.00 

0.04 

0.18 

0.51 

1.25 

2.55 

4.00 

3.97 

3.84 

3.56 

3,00 

2.22 

ly  disconnecting  the  SWR  Tester  or  the 
installation  of  a  ceramic  DPDT  switch  in¬ 
side  the  projects  enclosure  to  bypass 
the  bridge  circuitry. 

Construction.  The  circuitry  of  the 
SWR  Tester  is  very  simple,  and  point-to- 
point  wiring  is  suitable.  Solder  lugs 
mounted  on  ceramic  standoff  insulators 
make  ideal  circuit  tie  points,  but  the 
standoffs  might  be  hard  to  find.  If  you 
can’t  procure  them,  use  a  multi-lug  ter¬ 
minal  strip  Instead. 

Mount  the  standoffs,  switch,  and 
coaxial  jack  In  a  small  metal  utility  box. 
Drill  holes  for  the  indicator  lamp  and 
RG-50-U  cable.  Insert  grommets  into 
these  holes,  mount  the  indicator  lamp, 
and  pass  one  end  of  an  1 0-to-36-inch 
(45T7-to-91  4-cm)  length  of  coax  through 
the  wall  of  the  enclosure.  Form  a  simple 
loop  knot  to  act  as  a  strain  relief.  Then 
remove  1  14"  (3.2  cm)  of  the  outer  in¬ 


sulating  jacket  at  the  end  of  the  cable  in¬ 
side  the  utility  box.  Comb  out  the  braid, 
expose  a  shod  length  of  the  inner  con¬ 
ductor,  and  wire  the  circuit  as  per  the 
schematic  diagram.  Terminate  the  other 
end  of  the  cable  with  FT ,  a  PL-259  coax¬ 
ial  connector. 

Checkout  and  Use.  Attach  Pi  to  the 
transceiver  s  antenna  output  jack.  Pre¬ 
pare  a  dummy  load  by  terminating  a 
PL-259  with  a  150-ohm,  2-watt  carbon 
composition  resistor  and  attach  it  to  jack 
JT.  Tune  the  transceiver's  channel  se¬ 
lector  to  channel  13,  or  to  channel  20  if 
the  radio  has  40-channel  capability. 
Place  the  mode  switch  in  the  AM  posi¬ 
tion  if  you  are  using  an  AM/SSB  rig. 
Then  key  the  transceiver's  push-to-talk 
switch. 

Lamp  11  will  glow  brightly.  Note  its 
brightness,  and  repeat  the  procedure  on 
the  other  channels.  If  the  rig  s  output  re¬ 
mains  relatively  constant  across  the 
band.  11  s  brightness  will  not  vary  from 
one  channel  to  the  next.  Next,  replace 
the  150-ohm  resistive  dummy  load  with 
a  100-ohm  component.  Key  the  trans¬ 
mitter,  With  ST  open,  /f  will  be  dark. 
Closing  ST  will  cause  the  lamp  to  glow. 

The  SWR  T ester  is  now  ready  for  use. 
Connect  the  coaxial  feedline  from  the 
antenna  to  jack  Jl.  tf  the  antenna  has 
been  properly  tuned  and  is  in  good 
working  order,  the  lamp  will  remain  dark 
when  Si  is  open  and  the  transceiver  is 
keyed.  The  indicator  might  glow  when 
St  is  closed,  especially  when  the  chan¬ 
nel  selector  is  set  to  either  end  of  the 
band  and  the  antenna  has  been  tuned  to 
the  center  channel.  This  is  normal  be¬ 
cause  it  is  difficult  to  maintain  a  close 
impedance  match  over  a  wide  band  of 
frequencies.  Short  mobile  whips  with 
large  loading  coils  are  subject  to  such 
bandwidth  limitations  almost  as  a  matter 
of  course. 

If  the  indicator  glows  when  St  is  open 
no  matter  which  channel  is  selected,  you 
should  inspect  the  antenna  and  feedline 
for  oxidized  or  corroded  connections, 
clean  metal-to-metal  contact  between 
the  ground  plane  (vehicle  body)  and  an¬ 
tenna  base,  etc.  If  no  suspicious  condi¬ 
tions  are  discovered,  retune  the  antenna 
using  an  SWR  meter  and/or  a  field 
strength  meter. 

After  you  have  retuned  the  antenna  or 
completed  your  SWR  tests,  remove  the 
project  from  the  signal  path — either  phy¬ 
sically  or  by  means  of  a  bypass  switch. 
Otherwise,  signals  passing  from  the 
transceiver  to  the  antenna  (and  vice  ver¬ 
sa)  will  be  substantially  attenuated.  O 
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Micro- 

PROCESSOR 

MICROCOURSE 


PART  4.  PIP-2 
AN  ULTRA-SIMPLE 
EDUCATIONAL 
MICROPROCESSOR. 


IN  Part  3  of  this  series  (May,  1978),  we 
learned  about  semiconductor  memo¬ 
ries  and  how  three-state  logic  allows 
data  transfer  over  a  bidirectional  data 
bus  We  also  looked  at  the  basic  organi¬ 
zation  of  a  microprocessor. 

This  month  we  re  going  to  meet  PIP-2, 
a  very  simple,  4-bit  educational  micro¬ 
processor.  Though  PIP-2  is  not  as  pow¬ 
erful  as  the  8000,  Z80,  6502  and  other 
real-world  microprocessors,  it  illustrates 
some  of  the  more  important  operating 
features  of  microprocessors. 

Introducing  PIP-2.  P/P  is  an 

acronym  for  Programmable  Instruction 
Processor.  PIP-2  is  a  simplified  succes¬ 
sor  to  PiP-1 ,  an  educational  computer 
described  in  detail  in  Understanding 
Digital  Computers ,  a  new  book  pub¬ 
lished  by  Radio  Shack. 

While  PIP-2  is  simple,  it  has  many  of 
the  elements  of  a  sophisticated  micro¬ 
processor  For  example,  PIP-2  contains 
a  built-in  program  memory — so  it  realty 
qualifies  as  a  microcomputer  Since  it 
also  contains  a  microprogrammable 
control  ROM,  this  means  that  its  instruc¬ 
tion  set  can  be  revised,  or  replaced,  by 
entirely  new  instructions,  as  we  will  see 
in  Part  5  of  this  series. 

PIP-2-s  Organization.  A  block  dia¬ 
gram  of  the  major  components  of  PIP-2 
is  shown  in  Fig.  L  As  you  can  see,  PtP’2 
is  a  bus -organized  micro  process  or.  All 
of  its  sections  are  connected  to  a  4-bit 
bidirectional  bus  which  permits  data  and 
memory  addresses  to  be  transferred 
from  one  section  to  one  or  more  other 
sections  connected  to  this  bus. 

Remember  from  Part  3  that  only  one 
section  can  read  data  onto  a  bidirecfion- 
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al  bus  at  any  one  time.  PIP-2  meets  this 
operating  restriction  by  employing  three- 
state  outputs  on  all  sections  designed  to 
read  data  onto  the  bus.  This  isolates  the 
output  of  those  sections  from  the  bus 


until  they  are  activated  (one  at  a  time)  by 
an  appropriate  enable  signal  from 
PlP-2’s  control  section. 

Let's  now  take  a  look  at  each  of  the 
sections  in  PIP-2. 
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Fig,  J.  Block 
diag  ram  showing 
organization 
of  the  PI  P-2 
m  i  or opr  o c  e &  s  or. 
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Fig,  2.  Front-panel 
arrangement  to 
facilitate 
operation  of  PI  P-2, 


©LEO  ©SWITCH 

Input.  A  row  of  four  toggle  switches,  a 
load  switch  and  an  initiate  switch  corn- 
prise  PIP-2's  input.  All  these  switches 
are  shown  in  Fig.  2,  a  front-panel  ar¬ 
rangement  that  allows  PfP-2  to  be  used 
like  a  microcomputer. 

Applying  power  to  PI  P-2  automatically 
clears  the  A  and  0  registers,  the  pro¬ 
gram  counter  and  the  program  memory 
to  al!  0‘s,  This  permits  a  program  to  be 
loaded  into  the  program  memory  by  sim¬ 
ply  switching  in  a  binary  instruction  or 
data  word  and  pressing  the  load  switch. 

Up  to  sixteen  4-bit  instructions  and 
data  words  can  be  loaded  into  PIP-2's 
program  memory.  After  the  program  is 
loaded,  the  program  counter  is  cleared 
to  0000  by  pressing  the  initiate  switch. 
This  returns  the  program  counter  to  the 
first  memory  address  in  the  program 
memory  in  preparation  for  running  the 
program. 

Program  Memory.  This  is  a  64- bit 
read/write  memory  (RAM)  organized  as 
sixteen  4-bit  words  or  "nibbles.1'  The 
RAM  has  a  three-state  output  to  keep  its 
instructions  and  data  isolated  from  the 
address  data  bus  until  they're  needed. 

The  program  memory  has  a  single 
control  input,  RAM/R  (R  =  read).  When 
RAM/R  is  low,  the  three-state  output  is 
enabled,  and  the  RAM  reads  the  word 
addressed  by  the  program  counter  onto 
the  address  data  bus.  When  RAM/R  is 
high,  instructions  and  data  can  be  load¬ 
ed  into  the  RAM. 

Program  Counter .  This  is  a  4- bit  bi¬ 
nary  counter,  PIP-1  and  many  real  mi¬ 
croprocessors  have  a  special  memory 
address  register  that  saves  the  contents 
of  the  program  counter  until  it's  time  to 
advance  to  the  next  memory  address.  In 
PIP-2.  the  program  counter  doubles  as  a 
memory  address  register. 

The  program  counter  has  three  con¬ 
trol  inputs,  A  "low"  that’s  supplied  to 
PC/C  by  pressing  the  initiate  switch 
clears  the  counter  to  0000.  The  rising 
edge  of  a  pulse  applied  to  PC/ 1  incre¬ 
ments  the  program  counter  to  the  next 


higher  count.  A  low  at  PC/W  (W  =  write) 
writes  any  data  on  the  address  data  bus 
into  the  program  counter.  This  ts  a  valu¬ 
able  feature  since  it  means  the  program 
counter  can  branch  to  any  address  in 
the  program  memory. 

A  and  B  Registers.  These  are  stand¬ 
ard  4-bit  data  registers  with  three-state 
outputs.  Each  has  two  control  inputs  and 
a  clock  input  (02), 

When  A/R  or  B/R  Is  low,  data  is  read 
from  the  selected  register  onto  the  ad¬ 
dress/data  bus.  When  A/W  or  B/W  is 
low,  any  data  on  the  address/data  bus  is 
written  into  the  selected  register  when 
the  next  clock  pulse  (0  2)  arrives. 

Adder.  This  is  a  4-bit  combinational 
logic  circuit  that  continually  sums  the 
contents  of  the  A  and  B  registers.  The 
sum  is  isolated  from  the  address/ data 
bus  by  a  three-state  buffer.  When 
ADD/R  is  low,  the  buffer  is  enabled  and 
the  sum  is  placed  on  the  bus. 

Output.  PlP'2's  output  consists  of  four 
light  emitting  diodes  (LED's)  that  con¬ 
tinually  show  the  contents  of  the  B  regis¬ 
ter.  It's  possible,  of  course,  to  connect 
external  devices  in  place  of  the  LED's.  A 
4-line  to  16-line  decoder,  for  example, 
would  permit  PIP-2  to  control  any  one  of 
up  to  sixteen  external  devices. 

Control.  This  is  the  electronic  nerve 
center  of  PIP-2.  Control  fetches  instruc¬ 
tions  from  the  program  memory  and 


executes  them  one  by  one  under  the 
perfectly  synchronized  control  of  timing 
signals  ( 0 1  and  0  2)  produced  by  the 
clock. 

Control  consists  of  a  1 28-btt  ROM  or¬ 
ganized  as  sixteen  8-bit  bytes,  an  ad¬ 
dress  decoder,  several  microinstruction 
decoders  and  a  two- phase  clock. 
PiP-2's  instruction  register  doubles  as  a 
microprogram  counter  and  is  so  closely 
associated  with  control  that  it  can  be 
considered  part  of  It 

In  the  next  installment,  we’ll  look  at  a 
block  diagram  of  control  and  study  its 
operation  in  detail.  For  now,  suffice  it  to 
say  that  control's  ROM  contains  a  se¬ 
quence  of  from  one  to  five  microinstruc¬ 
tions  for  each  of  the  various  microrou¬ 
tines  necessary  to  execute  P!P-2*s  six 
instructions.  As  you1!!  recall  from  Part  3, 
individual  microinstructions  implement 
simple  operations  such  as  data  transfers 
from  one  register  to  another,  etc, 

P(P-2’3  Instruction  Set.  PIP-2  can 

process  six  separate  instructions.  Each 
instruction  is  identified  for  humans  by  a 
type  of  shorthand  called  a  mnemonic 
(memory  aid)  and  for  PIP-2  by  a  4-bit 
nibble  called  an  operation  code  or  in 
simple  terms  an  op-code . 

Some  of  the  instructions  require  only 
one  program  memory  address,  while 
others  are  followed  by  a  data  word. 
These  latter  instructions  require  two  pro¬ 
gram  memory  addresses  and  are  called 
memory  reference  instructions.  For  ex¬ 
ample, 

0001  (LDA) 

1111  (data) 

is  the  format  for  a  memory  reference  in¬ 
struction  that  loads  the  A  register  (LDA) 
with  the  data  word  1111. 

Shown  in  the  box  Deiow  is  a  table  that 
summarizes  PlP-2's  instructions  set. 
These  instructions  are  so  simple  that 
they  really  need  no  further  explanation. 


PIP-2's  INSTRUCTION  SET 

Mnemonic 

Op-Code 

Nibbles 

Operation 

NOP 

mi 

1 

no  operation. 

LDA 

0001 

2 

load  A  with  next  nibble. 

{nibble) 

(xxxx) 

ADD 

0101 

1 

add  A+  B;  store  sum  in  A* 

JMP 

1000 

2 

jump  to  address  in  next  nibble. 

(address) 

(xxxx) 

MOV 

1011 

1 

move  A  into  B;  save  A, 

HLT 

1110 

1 

h  alt  the  mlcroprocesso  r. 
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It  will  be  easier  to  apply  them  in  actual 
programs,  however,  if  we  know  some¬ 
thing  about  how  and  why  they're  used. 
Therefore  let’s  discuss  the  instructions 
one  by  one. 

NOP.  Pronounced  “no-op,"  this  is  a 
do-nothing  instruction  with  several  valu¬ 
able  applications.  You  can  use  a  NOP  or 
two  to  reserve  space  in  a  program  for  an 
instruction  or  two  you  might  want  to  add 
later.  And  you  can  use  NOP’s  to  replace 
instructions  you  remove  from  a  program 
without  rewriting  the  program.  Finally, 
you  can  use  NOP’s  to  add  a  predictable 
time  delay  to  a  program.  This  is  handy 
for  calibrating  a  program  that  loops 
through  a  cycle  of  instructions  again  and 
again  to  act  like  a  timer. 

LDA.  This  memory  reference  instruc¬ 
tion  (load  A)  loads  the  A  register  with  the 
data  nibble  in  the  next  program  memory 
address.  It  is  used  to  temporarily  store  a 
nibble  for  addition  or  later  transfer  to  the 
output  or  program  counter. 

ADD.  This  single-step  instruction  initi¬ 
ates  a  string  of  five  microinstructions 
that  adds  the  contents  of  the  A  and  B  reg¬ 
isters  and  place  the  sum  in  the  A  regis¬ 
ter.  It  is  used  for  ordinary  addition,  and 
to  increment  the  nibble  in  the  A  register 
by  some  specified  number  (often  1).  In¬ 
cidentally,  ADD  uses  the  A  register  like 
the  accumulator  register  found  in  real 
microprocessors. 

JMP.  This  (jump)  is  a  very  powerful  in¬ 
struction  that  orders  the  program  count¬ 
er  to  branch  (or  jump)  to  the  address  in 
the  program  memory  specified  in  the  fol¬ 
lowing  nibble.  JMP  is  used  to  set  up  a 
loop ,  a  program  or  section  of  a  program 
that  continues  to  execute  again  and 
again  until  PIP-2  is  halted  by  pressing  its 
stop  button. 

MOV.  This  register-transfer  instruc¬ 
tion  has  several  applications.  As  an  out¬ 
put  instruction,  it  allows  PIP-2’s  operator 
to  see  the  contents  of  the  A  register  on 
the  LED  readout  (output).  It  also  allows 
you  to  accomplish  the  equivalent  of  a 
LDB  (load  B)  instruction  by  preceeding  it 
with  LDA  (load  A).  And,  it  lets  you  dou¬ 
ble  a  number  by  following  it  with  an 
ADD. 

HLT.  This  instruction  (halt)  is  placed 
at  the  end  of  all  PIP-2  programs.  It  disa¬ 
bles  the  clock  in  the  control  section,  thus 
preventing  PIP-2  from  executing  any  ad¬ 
ditional  instructions. 

In  the  next  part  of  the  course,  we’ll  ex¬ 
amine  the  microroutines  for  each  of 
these  instructions  in  detail.  We’ll  also 
learn  how  to  add  new  instructions  by 
changing  the  microinstructions  in  con- 
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trol’s  ROM.  Meanwhile,  let’s  learn  how 
to  program  PIP-2. 

How  to  Program.  Let’s  write  a  simple 
program  for  PIP-2  that  continually  incre¬ 
ments  the  number  in  the  A  register  by 
one  and  displays  the  updated  count  on 
the  LED  readout  of  the  output.  Here’s 
the  program: 

Program 

Memory  Address  Mnemonics/Data 


0000 

LDA 

0001 

0001 

0010 

ADD 

0011 

MOV 

0100 

JMP 

0101 

0000 

0110 

HLT 

It’s  easy  to  see  how  this  program 
works.  When  PIP-2  is  started,  both  the  A 
and  B  registers  are  cleared  to  0000.  This 
means  that  the  first  three  instructions 
load  0001  into  A,  add  A  to  B  and  store 
the  sum  (0001)  in  both  A  and  B.  JMP 
loops  the  program  back  to  line  0000  for 
another  cycle.  LDA  replaces  the  con¬ 
tents  of  A  with  0001  first.  Register  B  also 
contains  0001  so  ADD  gives  0010.  The 
sum,  0010,  is  moved  into  B  and  dis¬ 
played  on  the  readout. 

Again,  JMP  loops  the  program  back  to 
line  0000  and  the  process  continues. 
The  result  is  that  the  readout  flashes  a 
binary  count  of  0000  to  1 1 1 1  and  contin¬ 
ues  repeatedly  until  PIP-2  is  halted. 

As  you  can  see,  this  program  is  noth¬ 
ing  more  than  a  software  version  of  an 
ordinary  4-bit  counter.  That  alone  is  not 
very  impressive  since  PIP-2  already 
contains  two  such  counters  in  its  hard¬ 
ware,  the  program  counter  and  instruc¬ 
tion  register. 

What’s  significant  is  that  this  simple 
program  can  be  easily  modified  to  imple¬ 
ment  any  count  increment  from  0000  to 
1111  by  simply  changing  the  data  nibble 
following  LDA!  While  this  can  be  accom¬ 
plished  with  some  relatively  simple  hard¬ 
ware,  PIP-2  performs  the  task  after  only 
a  few  seconds  of  software  modification. 
This  nicely  illustrates  the  amazing  ver¬ 
satility  of  using  a  microprocessor  to  sim¬ 
ulate  many  different  hardware  functions 
with  the  help  of  software. 

Running  the  Program.  The  simple 
counter  program  we've  been  discussing 
is  called  a  source  program  since  it’s  writ¬ 
ten  using  the  mnemonics  of  the  various 
instructions.  Before  it  can  be  loaded  into 
PIP-2's  program  memory,  it  must  be 
converted  to  an  object  program. 


An  object  program  is  written  using  the 
binary  numbers  a  microprocessor  un¬ 
derstands.  Sometimes  it’s  called  a  ma¬ 
chine  language  program .  All  that’s  nec¬ 
essary  to  generate  the  object  program 
for  our  software  counter  routine  is  to 
substitute  the  appropriate  op-codes  for 
the  mnemonics  in  the  source  program 
with  the  help  of  the  table  showing 
PIP-2’s  instruction  set.  Here’s  the  ma¬ 
chine  language  result: 


Address 

Source 

Program 

Object 

Program 

0000 

LDA 

0001 

0001 

0001 

0001 

0010 

ADD 

0101 

0011 

MOV 

1011 

0100 

JMP 

1000 

0101 

0000 

0000 

0110 

HLT 

1110 

After  the  object  program  is  compiled, 
it’s  a  simple  matter  to  load  it  into  PIP-2’s 
program  memory.  First,  the  power 
switch  is  turned  on.  This  automatically 
clears  all  of  the  program  memory,  regis¬ 
ters  and  counters  to  all  0’s.  Then  the  first 
object  code  nibble  in  the  program  (0001 ) 
is  switched  in  via  the  front  panel 
switches  (a  switch  is  0  in  the  down  posi¬ 
tion  and  1  in  the  up  position)  and  the 
load  switch  is  pressed.  This  action 
loads  the  nibble  0001  into  the  0000  ad¬ 
dress  of  the  program  memory  and  auto¬ 
matically  advances  the  program  counter 
to  the  next  address. 

The  remaining  nibbles  are  loaded  one 
by  one  until  they  are  all  stored  sequen¬ 
tially  in  the  program  memory.  Then  the 
initiate  switch  is  pressed  to  return  the 
program  counter  to  the  0000  address  of 
the  program  memory. 

Now  all  that  remains  is  to  press 
start.  This  causes  control  to  fetch  the 
first  instruction  from  the  program  memo¬ 
ry,  load  it  into  the  instruction  register,  de¬ 
code  it  and  execute  it.  The  program  is 
processed  like  this  a  step  at  a  time  as 
the  output  displays  the  updated  contents 
of  the  B  register. 

Incidentally,  if  the  clock  speed  is  more 
than  about  a  hundred  Hz,  the  count  dis¬ 
played  on  the  readout  will  blur  into  a 
continuous  1111.  Since  the  clock  of 
most  real  microprocessors  runs  at  a 
MHz  or  more,  time  delay  loops  must  be 
added  to  their  programs  intended  to  dis¬ 
play  data  to  be  viewed  by  an  operator. 

Other  PIP-2  Programs.  Though 
PIP-2’s  instruction  set  is  very  primitive, 
it’s  possible  to  write  a  number  of  differ- 
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ent  programs  with  it.  Here,  for  example, 
is  a  source  program  that  adds  two  num¬ 
bers  and  displays  their  sum: 

LDA 

(first  number) 

MOV 

LDA 

(second  number) 

ADD 

MOV 

HLT 

Here’s  a  source  program  that  doubles  a 
number: 

LDA 

(number) 

MOV 

ADD 

HLT 

And  here’s  a  program  that  counts  by 
two’s: 

LDA 

0002 

ADD 

MOV 

JMP 

0000 

HLT 

Programming  Real  Microproces¬ 
sors-  Real  microprocessors  have  doz¬ 
ens  of  instructions  in  their  instruction 
sets.  A  typical  microprocessor  such  as 
the  6800  or  8080  has  instructions  that 
can  accomplish  any  of  these  tasks: 

•  Move  data  and  addresses  between 
registers. 

•  Shift  and  rotate  the  bits  in  a  data 
word. 

•  Perform  various  arithmetic  and  logi¬ 
cal  operations. 

•  Branch  conditionally  or  uncondition¬ 
ally  to  any  part  of  a  program  or  to  a  sub¬ 
routine. 

•  Make  various  logical  comparisons. 

•  Increment  or  decrement  the  con¬ 
tents  of  a  register  or  memory  address. 

Real  microprocessors  also  have 
special  instructions  that  may  be  unique 
to  a  particular  family  of  microprocessors. 
For  example,  some  microprocessors 
have  various  instructions  for  accepting 
data  from  outside  circuits.  Others  have 
built-in  decimal  arithmetic  capability. 

Programming  real  microprocessors 
can  be  both  tedious  and  time  consum¬ 
ing,  but  most  people  can  learn  to  write 
simple  programs  with  a  little  practice 
and  some  hands-on  experience  with  a 
microprocessor  using  a  keyboard  (best) 
or  toggle  switch  (OK)  input.  Of  course, 
many  microprocessor  programs  have 
been  published  in  books  and  articles; 
and  as  time  goes  by,  the  number  of 
available  programs  will  multiply.  O 


•  Hobbiests!  •  Engineers!  •Technicians!  •Studentsl 

Write  and  run  machine  language  programs  at  home,  display 
video  graphics  on  your  TV  set  and  design  microprocessor 
circuits— the  very  first  night— even  if  you've  never  used  a  com¬ 
puter  before!  ELF  II  featuring 

RCA  COSMAC 

microprocessor/miniCOMPUTER 


Featured  in 

POPULAR 
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$gg95 


Shown  with  2  optional  4k 
Memory  Boards.  GIANT 
BOARD  Kluge  Board  and 
ASCII  Keyboard 


SPECIFICATIONS 

ELF  II  features  an  RCA  COSMAC 
COS/MOS  8-bit  microprocessor  ad¬ 
dressable  to  64k  bytes  with  DMA.  in¬ 
terrupt.  16  registers,  ALU.  256  byte  RAM, 
full  hex  keyboard,  two  digit  hex  output 
display.5  slot  plug-in  expansion  bus  (less 
connectors),  stable  crystal  clock  for  tim¬ 
ing  purposes  and  a  double-sided,  piated- 
through  PC  board  plus  RCA  1861  video  !C 
to  display  and  segment  of  memory  on  a 
video  monitor  or  TV  screen. 

EXPANSION  OPTIONS 

•  ELF  I!  GIANT  BOARD1*  WITH  CASSETTE 
I/O.  RS  232-C/TTY  1/0.  8-bit  P  I/O 
decoders  for  14  separate  I/O  instructions 
and  a  system  momtor/editor.  Turns  ELF  II 
into  the  heart  of  a  full-size  system  with 
massive  computing  power!  $39.95  kit. 

•  4k  Static  RAM.  Addressable  to  any  4k 
page  to  64k.  Uses  low  power  21 02 's.  Chip 
select  circuit  allows  original  256  bytes  to 
be  used.  Fully  buffered  Onboard  5  volt 
regulator.  $89.95  kit. 

•  Prototype  (Kluge)  Board  accepts  up  to 
36  I.C.’s  including 40, 24,22,18.16,14 
pin.  Space  available  tor  onboard 
regulator.  $17.00 

•  Gold  plated  86-pin  connector.  $5.70. 

•  ELF  II  Full  ASCII  Keyboard  Upper  & 
lower  case.  $64.95  kit. 

•  5  amp  Expansion  Power  Supply. 
Powers  the  entire  ELF  II  (Not  required  un¬ 
less  adding  4k  RAM  boards.)  $34.95  kit. 

All  of  the  above  PC  boards  plug 
directly  into  ELF  M’s  expansion  bus. 

ELF  II  TINY  BASIC 

Communicate  with  ELF  II  in  BASIC.  ELF  II 
Tiny  BASIC  is  compatible  with  either 
ASCII  keyboard  and  TV  screen  or  stan¬ 
dard  teletype/ video  terminal  utilising  RS 
232-C  or  20  mil  TTY  interface  Commands 
include  SAVE  and  LOAD  tor  storing 
programs  on  standard  cassettes,  a  plot 
command  to  display  graphic  information 
and  special  commands  for  controlling 
ELF  II  I/O  devices.  16-bit  integer 
arithmetic;  I, x,-*,  (  ). 26  variables A-Z. 
Other  commands  include  LET.  IF/THEN, 
INPUT.  PRINT.  GOTO.  GO  SUB,  RETURN, 
END,  REM,  CLEAR,  LIST,  RUN,  PLOT. 
PEEK,  POKE.  Comes  with  maintenance 
documentation  and  excellent  user's 
manual  that  allows  even  beginners  to  use 
ELF  II  for  sophisticated  applications.  (4k 
memory  required.)  $14.95  on  cassette 
tape. 

Coming.  Soon... 

•  D-A,  A-DTonverter  •  Controller  Board 

•  Cabinet  •  Light  Pen  (Lets  you  write 
or  draw  anything  on  a  TV  screen. 
Imagine  having  a  “magic  wand''  that 
writes  like  a  crayon!) 


Get  “hands  on"  experience  with  a  computer  for 
just  $99.95.  Then,  once  you've  mastered  com¬ 
puter  fundamentals,  expand  ELF  II  with  low  cost 
add-ons  and  you've  got  an  advanced  personal 
computer  powerful  enough  to  solve  business,  in¬ 
dustrial  or  scientific  problems 


LEARNING  BREAKTHROUGH! 

A  short  Course  on  Microprocessor 
and  Computer  Programming 

Written  for  anyone!  Minimal  background  needed! 

Using  advanced  computers  is  now  as  easy  as  driving  a  car  with  an  automatic 
transmission.  We  will  teach  you.  step  by  step,  instruction  by  instruction,  how  to 
use  an  RCA  COSMAC  computer. 

Not  only  does  our  short  course  explain  computers,  it  helps  anyone  write  and 
run  programs  and  solve  complex  problems  requmnga  computer  Knowing  howa 
computer  works  can  help  you 

(l)  Spot  situations  where  a  computer  can  assist  you  in  business,  industry,  per¬ 
sonal  applications,  etc.,  (2)  Select  the  most  economical  computer  (or 
microprocessor)  and  related  hardware  lor  your  specific  needs.  (3)  Write  and  run 
the  programs  you  need;  and  (4)  Keep  your  computer  costs  down. 

This  course  was  written  for  ELF  If  . 

COSMAC  user  or  owner! 


F II  users  but.  it  s  a  blockbusterfor  every  RCA 


Stop  reading  about  computers  and  get  your  hands  on  one.  ELF  II  is  an  outstanding 
trainer  for  anyone  who  needs  to  use  a  computer  to  maximize  his  or  her  personal  effec¬ 
tiveness.  But  ELF  II  isn’t  just  a  trainer.  Expanded,  it  becomes  the  heart  ot  a  powerful 
computer  system. 

FOR  $99.95  YOU  GET  ALL  THIS— 

No  other  small  personal  computer  offers  video  output  and  ELF  It’s  expansion 
capabilities  for  anywhere  near  $99.95  ELF  II  can  create  graphics  on  your  TV  screen 
and  play  electronic  games!  It  pays  for  itself  over  and  over  again  in  the  tun  it  provides 
tor  your  whole  family.  Engineers  and  hobbiests  can  use  ELF  I)  in  microprocessor- 
based  circuits  as  a  counter,  alarm,  lock,  thermostat,  timer,  telephone  dialer,  etc  The 
possibilities  are  endless! 

THEN  ELF  II  EXPLODES  INTO  A  GIANT! 

Once  you’ve  mastered  computer  fundamentals,  ELF  II  can  give  you  POWER!  Plug  in 
the  GIANT  BOARD"  and  you  can  record  and  play  back  your  programs,  edit  and  debug 
programs,  communicate  with  remote  devices  and  make  things  happen  in  the  real 
world  .  Add  Kluge  Board  to  solve  specific  problems  such  as  operating  a  more  complex 
alarm  system  or  controlling  a  printing  press  4k  memory  units  let  you  write  longer 
programs  and  solve  even  more  sophisticated  business,  industrial,  scientific  and  per¬ 
sonal  finance  problems. 

ADD  ELF  II  TINY  BASIC  AND  ASCII  KEYBOARD 

To  make  ELF  II  easier  to  use,  we’ve  developed  ELF  II  Tiny  Basic.  It  lets  you  program  ELF' 
II  with  simple  words  you  can  type  out  on  a  keyboard  such  as  PRINT,  RUN  and  LOAD. 
ELF  II  responds  by  displaying  answers  on  your  printer,  video  monitor  or  TV  screen. 
WRITE  AND  RUN  PROGRAMS  THE  VERY  FIRST  NIGHT! 

The  ELF  tl  kit  includes  all  components  and  everything  you  need  to  write  and  run  your 
own  programs  plus  the  new  Pixie  Graphics  chip  that  lets  you  display  any  256  byte  seg¬ 
ment  of  memory  on  a  video  monitor  or  TV  screen,  No  wonder  ELF  1 1  is  now  being  used 
as  a  trainer  in  many  high  schools  and  universities. 

Easy  instructions  get  you  started  right  away,  even  if  you've  never  used  a  computer 
before.  The  newly  expanded  ELF  II  Manual  covers  assembly,  testing,  programming, 
video  graphics  and  games 

ELF  II  can  be  assembled  m  a  single  evening  and  you'll  still  have  time  to  run 
programs  including  games,  video  graphics,  etc.  before  going  to  bed! 

NETRONICS  R&D  LTD.,  Dept.  PE- 6  (203)  354-9375 

333  Litchfield  Road,  New  Milford,  CT  06776 


□  YES!  I  want  to  run 


;rams  at  home  and  have  enclosed: 

CACOSMAC  ELF  II  kit.  □  $4  95  for  power  supply,  required 
$5.00  for  RCA  1802  User's  Manual 


□  $99.95  plus $3  p&h 
for  ELF  II  kit.  □  $5.00 

□  $4  95  for  Short  Course  on  Microprocessor  &  Computer  Programming 

□  ELF  II  connects  to  the  video  input  of  your  TV  set  II  you  preler  to  connect  ELF  II  to 
your  antenna  terminals  instead,  enclose  $8  95  tor  RF  Modulator 

□  $39.95  plus  $2  p&h  tor  ELF  II  GIANT  BOARD’-  kit. 

_4k  Static  RAM  kit.  $89.95  ea  plus  $3  p&h 

□  $17.00  plus  $1  p&h  for  Prototype  (Kluge)  Board 

□  $34.95  plus  $2  p&h  for  Expansion  Power  Supply  kit 
_  Gold  plated  86  pin  connectors  at  $5  70  ea 

□  $64  95  plus  $2  for  ASCII  Keyboard  kit 

□  $14  .95  for  ELF  II  Tiny  BASIC  cassette 

□  i  Want  my  ELF  II  wired  and  tested  with  the  power  transformer.  RCA  1802  User's 
Manual  and  Short  Course  on  Microprocessor  &  Computer  Programming  for 
$149.95  plus  $3  p&h. 


Total  Enclosed  (Conn.  res.  add  tax)  $_ 
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^:ity _ 


_  STATE 

Dealer  Inquiries  Invited! 


_ Z1P.___J 
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Train  with  NTS  for  the 

Microcomputers,  digital 

the  first  name 


The  world  of  electronics  is  daily  becoming  more 
challenging.  Technology  is  growing  more,  specialized, 
and  the  importance  of  digital  systems  increases 
every  day.  Test  instruments,  home  entertainment 
units  and  industrial  control  systems  are  all  going 
digital.  And  now,  NTS  training  programs  include  a 
wider  choice  of  solid-state  and  digital  equipment  than 
ever  before  offered  in  any  home  study  course: 
Advanced  NTS/Heath  digital  color  TV  (25"  diagonal 
with  optional  programming  capability),  NTS/Heath 
microcomputer,  digital  test  equipment,  digital  stereo 
receiver  (70  watts  per  channel),  NTS  compu-trainer, 
plus  much  more  state-of-the-art  equipment  to  make 
your  training  exciting  and  relevant. 

The  equipment  you  receive  with  NTS  training 
programs  is  selected  to  provide  you  with  a  solid 


background  in  electronic  systems.  Kits  and  lessons 
are  designed  to  work  together  to  demonstrate 
electronic  principles  and  applications.  The  kit-building 
not  only  shows  you  how  electronic  hardware 
functions,  but  how  various  circuit  designs  accomplish 
different  purposes.  Your  lessons  guide  you  through 
any  number  of  experiments  associated  with  many 
projects.  This  is  the  Project-Method,  and  it  works. 
Step-by-step,  you  learn  how  and  why  digital 
electronics  has  become  a  part  of  our  world,  and  the 
even  bigger  role  it  is  sure  to  play  in  the  future. 

Whether  you  are  looking  for  training  in  Consumer, 
Commercial,  or  Industrial  electronics,  NTS  offers 
fourteen  courses,  some  basic,  many  advanced,  in 
several  areas  of  electronics.  An  all-new  full-color 
NTS  catalog  shows  you  what  each  course  covers, 
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electronics  of  the  future. 

systems  and  more...from 
in  home  study. 


Instru 


Simulated  TV  Reception 


» i  -.i-itizm-s- 
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and  every  piece  of  equipment  included. 

Send  for  it  today,  and  see  for  yourself  what’s  really 
happening  in  electronics  training  technology  at  NTS. 
Find  out  how  much  has  changed,  and  what  new 
directions  the  field  is  taking.  You’ll  probably  want  to 
be  a  part  of  it. 

It’s  free.  Just  mail  the  card  or  coupon.  Today. 

NO  OBLIGATION.  NO  SALESMAN  WILL  CALL. 
APPROVED  FOR  VETERAN  TRAINING. 


NATI0NAL(~>  SCHOOLS 

TECHNICAL-TRADE  TRAINING  SINCE  1905 
Resident  and  Home-Study  Schools 
4000  South  Figueroa  St.,  Los  Angeles,  Calif.  90037 


NATIONAL  TECHNICAL  SCHOOLS  Dept.  205-068 

4000  South  Figueroa  Street,  Los  Angeles,  California  90037 
Please  send  FREE  Color  Catalog  and  Sample  Lesson. 


□  Color  TV  Servicing 

□  B  &  W  TV  and  Radio  Servicing 

□  FCC  License  Course 

□  Electronic  Communications 

□  Electronics  Technology 

□  Audio  Electronics  Servicing 

□  Digital  Electronics 

□  MicroComputers/MicroProcessors 


Name  __ 
Address  . 


Apartment  Number  _ 

City  _ 

State  _ 


-Age 


-Zip . 


□Check  if  interested  in  G.l.  Bill  information. 

□Check  if  interested  ONLY  in  classroom  training  in  Los  Angeles. 
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BY  IVAN  BERGER,  Senior  Editor 

A  buying  guide  to  loudspeaker  systems, 
including  model  comparisons. 

I.  UNDERSTANDING  THE  SPECIFICATIONS 


\ 


THE  SPECIFICATIONS  on  the  fol¬ 
lowing  pages  cover  the  vast  ma¬ 
jority  of  high-quality  speaker  systems 
available  in  the  U.S.  and  though  specs 
alone  can't  tell  you  what  a  speaker 
sounds  like,  they  can  serve  as  a  pre¬ 
liminary  screening  guide  to  help  you 
narrow  down  your  list  of  speakers  to 
the  few  most  likely  to  suit  your  require* 
ments,  Since  there  are  probably  more 
manufacturers  of  speakers  than  of  any 
other  high-fidelity  component,  that  can 
save  you  a  lot  of  time. 

Nationally  Advertised  Value. 

The  prices  listed  in  our  guide  are  those 
that  are  nationally  advertised  by  the 
manufacturers.  But  dealers  in  your 
area  may  offer  lower  ones— check  be¬ 
fore  buying.  The  fact  that  discounts  are 
available  on  some  models  means  that 
you  needn't  restrict  your  list  of  pos- 
sibilities  to  those  whose  nominal  price 
is  within  your  budget — models  listed  at 
up  to  one-third  more  than  your  budget 
figure  may  actually  be  available  in  your 
price  range.  On  the  other  hand,  don't 
be  too  surprised  if  some  of  the  prices 
listed  here  have  risen  by  the  time  you 
get  to  an  audio  dealer  Speaker  manu¬ 
facturers’  costs  go  up,  too,  and  fluctua¬ 
tions  in  foreign-exchange  rates  can 
play  havoc  with  the  cost  of  imports. 

When  setting  your  speaker  budget, 
don’t  stint.  Speakers  have  a  greater  ef¬ 
fect  on  your  system’s  overall  sound 
than  any  other  component,  so  it  pays 
to  invest  substantially  in  them.  But  if 
two  speakers  sound  absolutely  equal 
to  you  (they'll  rarely  sound  absolutely 
a  tike),  feel  free  to  buy  the  less  expen¬ 
sive  ones  if  all  else  meets  your  needs. 


Enclosure  Types.  Like  most  techni¬ 
cal  specifications,  this  one  is  some¬ 
times  over-emphasized  in  sales  litera¬ 
ture.  In  most  cases  today,  it’s  possible 
to  build  equally  good-sounding — and 
even  similar-sounding— systems  with 
any  enclosure  type.  But  every  speaker 
must  have  some  sort  of  baffle  or  enclo¬ 
sure  to  keep  the  waves  that  radiate 
from  the  back  of  the  speaker  from  mix¬ 
ing  uncontrollably  with  the  front  waves. 
Since  the  front  and  rear  waves  are  out 
of  phase,  uncontrolled  mixing  would 
allow  them  to  neutralize  each  other, 
cancelling  the  sound.  In  practice,  this 
only  occurs  at  the  low  frequencies, 
where  the  wave  lengths  are  longer 
than  the  distance  around  the  baffle. 
For  this  reason,  enclosure  design  has 
most  effect  on  the  bass  frequencies. 

Acoustic-suspension  or  "air-suspen¬ 
sion"  enclosures  are  small,  sealed 
boxes  whose  trapped  air  serves  as  the 
spring  for  otherwise  floppy  speakers. 
Acoustic- suspension  speakers  have 
been  most  popular  for  years  because 
they  can  deliver  dean,  deep  bass  from 
comparatively  small  enclosures.  The 
drawback  of  acoustic-suspension  sys¬ 
tems  has  been  their  low  efficiency:  all 
else  being  equal,  it  takes  more  power 
to  drive  an  acoustic-suspension 
speaker  to  a  given  output  level  than  it 
takes  to  drive  most  other  systems. 

The  bass-reflex  system,  unlike  the 
air- suspension  type,  has  an  opening  or 
"port"  through  which  the  low-frequen¬ 
cy  driver's  back  wave  can  escape  to 
the  front.  With  careful  design,  this 
wave  can  be  made  to  emerge  in-phase 
with  the  woofer’s  front  wave,  just  at  the 
frequencies  where  the  woofer  needs 


help  most.  You’ll  find  more  and  more 
bass-reflex  systems  among  the  newer 
models,  since  the  characteristics  of 
such  systems  can  now  be  more  pre¬ 
cisely  formulated  than  a  decade  ago. 
This  allows  designers  to  eliminate 
boomy  resonances  that  formerly  cha- 
racterized  some  reflex  systems.  And 
since  the  back  wave  is  used,  not  wast¬ 
ed,  reflex  speakers  tend  to  have  higher 
efficiency  than  air-suspension  types. 

Passive  radiators  (also  known  as 
'drone  cones''  or  "auxiliary  bass  radia¬ 
tors")  are  sometimes  used  in  place  of 
ordinary  open  vents.  At  least  one  man¬ 
ufacturer  therefore  calls  them  l4vent 
substitutes." 

Several  of  the  formulas  for  vented- 
speaker  designs  involve  the  deliberate 
acceptance  of  smalt  response  ir- 
regularities,  which  can  easily  be  cor¬ 
rected  with  external  equalizers,  in  ex¬ 
change  for  better  performance  in  areas 
where  equalizers  cannot  help.  The 
equalizer  must  be  carefully  matched  to 
the  speaker  in  such  cases,  and  several 
speakers  which  come  with  such  exter¬ 
nal  equalizers  are  listed  here.  Not  all 
reflex  systems  offer  high  efficiency, 
though.  The  formulas  that  now  govern 
reffex  system  design  allow  a  trade-off 
between  efficiency,  deep  bass,  and 
enclosure  size.  Designers  may  choose 
to  give  you  more  of  one  in  return  for 
less  of  another, 

"Transmission-line"  or  "acoustic- 
labyrinth"  designs  are  basically  long, 
padded  tubes,  folded  back  and  forth  to 
fit  into  a  box  of  a  convenient-size.  This 
is  a  very  clean  way  to  absorb  the  back 
wave  of  the  speaker,  but  its  absorption 
means  it  cannot  contribute  to  efficien- 
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cy,  Some  labyrinths  (only  the  closed 
type  are  true  transmission  lines)  there¬ 
fore  are  open-ended,  tuned  so  that  the 
back  wave  emerges  in  phase  at  a  low 
frequency  where  its  contribution  will  be 
useful. 

Horn  speakers,  today  a  rarity  among 
woofer  enclosures  (though  horn  tweet¬ 
ers  are  still  common)  have  the  highest 
efficiency  of  any  speaker,  and  gain  low 
distortion  by  keeping  cone  movement 
small.  But  their  mouths  must  be  im¬ 
mense  for  good  bass  output,  so  the 
most  common  type  is  the  "corner 
horn,"  which  uses  the  walls  of  a  room 
corner  as  part  of  the  horn.  Such  speak¬ 
ers  are,  however,  expensive — the  horn 
must  be  folded  in  upon  itself  like  the 
labyrinth,  making  the  enclosure  com¬ 
plicated  to  build— and  still  large.  And 
they  can  only  be  used  in  rooms  having 
suitable  corners.  (Not  all  comer  speak¬ 
ers  are  horns,  though — and  placing 
any  speaker  in  a  corner  will  reinforce 
bass  response.) 

Open  baffles  also  work,  but  they 
must  be  large  in  order  to  control  bass 
cancellation.  The  Transar  and  many 
full-range  electrostatic  and  planar 
speakers  use  such  baffles. 

Woofer  Size  and  Type.  It's  gener¬ 
ally  believed  that  the  bigger  the  woof¬ 
er,  the  lower  the  bass.  But  that's  only 
true  if  the  enclosure  is  made  larger, 
too.  Larger  woofers  do  have  lower  res¬ 
onant  frequencies  when  measured  in 
free  air.  But  once  mounted  in  an  enclo¬ 
sure,  a  larger  woofer  will  (all  else  being 
equal)  exhibit  a  higher  resonant  fre¬ 
quency  that  a  smaller  one  mounted  in 
the  same  box!  The  larger  cone  moves 
more  air  for  the  same  degree  of  cone 
excursion.  Moving  more  air  into  a  box 
of  a  given  size  raises  the  air  pressure 
in  the  box,  stiffening  the  "air  spring" 
the  driver  is  pushing  against.  Since  the 
resonant  frequency  depends  on  both 
the  mass  (of  cone  and  air)  and  the 
compliance,  or  springiness,  of  the  air 
and  the  driver  suspension,  the  reduc¬ 
tion  in  air  compliance  raises  the  sys¬ 
tem's  resonance  more  than  the  in¬ 
creased  driver  mass  lowers  it. 

Within  a  given  enclosure,  then,  a 
larger  woofer  (which  moves  more  air 
for  a  given  cone  excursion)  will  pro¬ 
duce  bass  more  efficiently — but  a 


smaller  woofer  will  produce  deeper 
bass  frequencies,  though  weaker  in 
output.  Enlarging  the  enclosure  lets 
the  larger  woofer  deliver  deep  bass, 
too,  and  more  efficiently.  But  the  sys¬ 
tem  then  takes  up  more  space  and 
costs  more.  In  short,  don’t  expect 
woofer  size  alone  to  make  one  system 
deliver  deeper  bass  than  another. 

Most  woofers  are  standard  cone 
drivers,  regardless  of  enclosure  type. 
Even  here,  however,  there  are  some 
variations.  Many  makers  now  use 
woofers  covered  or  impregnated  with 
plastics  (commonly  Bextrene)  or  car¬ 
bon  fibres,  to  stiffen  the  woofer  and  in¬ 
crease  its  internal  damping,  both  of 
which  reduce  cone  breakup  distortion. 

Some  manufacturers  use  very  shal¬ 
low  woofers,  to  minimize  the  phase  dif¬ 
ferences  between  woofer  and  tweeter. 
Others  stagger  their  drivers,  so  that  the 
tweeter's  mouth  is  far  behind  the  woof¬ 
er’s.  Both  techniques  put  the  woofer 
and  tweeter  voice  coils  in  the  same 
plane,  allowing  the  output  from  both 
drivers  to  reach  the  listener  at  precise¬ 
ly  the  same  time,  not  a  tiny  fraction  of  a 
second  apart  (provided  the  crossover 
networks  dividing  the  sound  between 
woofer  and  tweeter  do  not  add  time  de¬ 
lay  problems  of  their  own).  Opinions 
are  divided  as  to  whether  or  not  phase- 
coherent  design  audibly  improves  the 
sound,  but  there's  no  question  that 
phase-coherence  can't  degrade  it. 
Planar  woofers,  such  as  the  various 
electrostatics  and  the  lLflat-panel" 
speakers  driven  by  regular  or  distribut¬ 
ed  voice  coils,  are  usually  in  open  baf¬ 
fles.  Either  the  baffles  or  the  speaker 
driving  elements  (preferably  the  latter) 
must  be  large  to  deliver  sound  power 
at  low  frequencies.  In  practice,  this 
means  that  such  speakers  often  re¬ 
quire  additional  subwoofers  for  the 
very  low  bass — note  the  rated  frequen¬ 
cy-response  figures  in  our  chart. 

Other  Driver  Sizes  and  Types. 

Most  speaker  systems  use  at  least  two 
separate  drivers— a  massive  woofer 
for  the  lows  and  a  small  tweeter  for  the 
highs— and  many  use  3  or  more  driver 
sizes.  This  is  because  each  end  of  the 
frequency  spectrum  imposes  opposite 
requirements  on  a  driver.  Bass  re¬ 
sponse  requires  a  large  driver  that  can 


move  a  lot  of  air  and  handle  a  great 
deal  of  power.  Treble  response  re¬ 
quires  as  light  a  driver  as  possible 
(which  also  improves  transient  re¬ 
sponse).  In  addition,  it  requires  a  small 
driver,  for  broad,  even  dispersion.  (Dis¬ 
persion  is  a  function  of  the  ratio  be¬ 
tween  driver  size  and  sound  wave¬ 
length.)  Midrange  dispersion  is  rarely  a 
problem,  especially  in  speakers  with 
separate  midrange  drivers.  So 
high-frequency  dispersion — as  evi¬ 
denced  by  tweeter  size— is  probably 
the  most  important  specification  in  this 
column. 

Dome  tweeters  have  no  better  (or 
worse)  dispersion  than  cone  types  of 
equal  size.  However,  dome  tweeters 
have  larger  voice  coils,  which  allows 
more  power-handling  capacity— and 
also  increases  the  size  and  cost  of  the 
magnet  that  must  be  used  with  them. 

Electrostatic  tweeters  tend  to  have 
limited  excursion,  which  makes  it  easi¬ 
er  to  give  them  good  transient  re¬ 
sponse,  but  also  means  they  must  be 
larger  than  cone  types,  which  limits 
their  dispersion.  For  that  reason,  most 
electrostatic  tweeters  use  several 
tweeter  elements,  angled  apart  to  cov¬ 
er  a  wider  sound  field,  (Some  nonelec¬ 
tro  static  tweeters  do  this,  too.) 

Horn  tweeters  allow  a  small,  light 
diaphragm  with  good  transient  re¬ 
sponse  to  radiate  appreciable  power 
efficiently  without  breaking  up.  The 
driving  diaphragm  is  usually  a  dome  or 
flat  diaphragm  with  a  conventional 
voice  coil,  but  more  and  more  horn 
tweeters  use  piezoelectric  drivers,  sol¬ 
id-state  devices  that  produce  sounds 
by  flexing  in  response  to  signal  volt¬ 
ages.  But  designing  horns  for  good 
high-frequency  dispersion  is  hard.  The 
approaches  taken  include  the  use  of 
multi-cellular  horns,  and  of  "acoustic- 
lens"  louvers  at  the  horn  mouth. 


Crossover  Point.  Dividing  the  fre¬ 
quency  range  between  several  differ¬ 
ent  drivers  requires  that  each  driver 
handle  only  that  part  of  the  range  that 
it's  designed  for.  Electrical  "crossover 
networks"  ensure  that  each  driver  get 
only  its  proper  range,  and  that  re¬ 
sponse  slopes  off  at  those  frequencies 
that  another  driver  should  handle.  In 
practice,  the  frequency  ranges  of  ad- 
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E-V  Interface:  B  has  matching 
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joining  drivers  overlap,  and  there  is  a 
point — the  crossover  frequency — 
where  each  is  contributing  half  the  total 
radiated  sound.  The  more  divisions, 
the  more  such  frequencies:  a  two-way 
(woofer-tweeter)  system  has  just  one 
crossover  point,  a  three-way  (woofer- 
midrange-tweeter)  system  has  two 
crossovers,  and  so  on. 

Impedance.  A  speaker’s  impedance 
changes  with  frequency.  Its  rated 
impedance  is  usually  the  lowest 
impedance  it  will  reach  at  any  point 
within  its  frequency  range  (generally, 
the  mid-bass  region).  Usually  given  as 
4,  8  or  16  ohms,  impedance  is  mainly 
important  when  you  intend  to  connect 
more  than  one  pair  of  speakers  to  the 
same  amplifier.  Many  amplifier  circuits 
can  be  damaged  by  the  2-ohm  imped¬ 
ance  which  results  from  operating  two 
4-ohm  speakers  in  parallel.  Unless  you 
know  your  amplifier  can  handle  it,  buy 
higher-impedance  speaker  systems 
for  multiple-speaker  installations. 

Frequency  Response.  This  speci¬ 
fication  is  useful,  but  only  as  a  rough 
guide:  measurement  standards  vary, 
and  a  speaker’s  measured  response 
will  vary  with  the  microphone  position 
and  the  space  surrounding  the  speak¬ 
er  when  it’s  tested.  The  specified  re¬ 
sponse  might  be  the  on-axis  response 
in  an  anechoic  chamber,  the  on-axis 
response  in  a  reverberant  chamber 
(which  would  show  more  bass — how 
much  more  depending  on  the  chamber 


size  and  shape),  or  a  total-radiated- 
power  response  taken  in  a  reverberant 
room  but  including  both  on-axis  and 
off-axis  measurements. 

Frequency  response  figures  which 
specify  how  many  decibels  (dB)  the 
sound  varies  over  the  indicated  range 
are  more  meaningful  than  those  which 
simply  state  the  frequencies  spanned. 
You  know  that  a  speaker  that  is  within 
±6  dB  from  30  to  18,000  Hz  has  fairly 
substantial  bass  response,  but  a 
speaker  whose  response  is  stated  only 
as  an  unqualified  “30  to  18,000”  could 
be  considerably  more  than  6  dB  down 
at  30  Hz  (though  it  could  be  less  than  6 
dB  down,  too).  Without  the  qualifica¬ 
tion  in  dB,  you  just  can’t  tell. 

Sensitivity  and  Minimum  Rec¬ 
ommended  Power.  These  useful 
specifications  help  determine  how 
much  amplifier  power  you  need  to 
drive  the  speaker  system  satisfactorily. 
(Remember  that,  when  driving  two 
speakers,  each  gets  about  half  the  am¬ 
plifier  power,  so  a  “20-watt”  minimum 
means  20  watts  per  channel.) 

Sensitivity  (which  is  a  measure  of  ef¬ 
ficiency)  is  usually  stated  in  terms  of 
sound  output  from  a  1-watt  signal  mea¬ 
sured  at  a  1  -meter  distance.  For  exam¬ 
ple,  a  signal  that  delivers  92  dB  SPL 
(sound  pressure  level)  from  a  1-watt 
signal  will  require  3  dB  less  power  for  a 
given  output  than  one  which  delivers 
89  dB  from  the  same  watt.  Thus,  the 
more  sensitive  (more  efficient)  speaker 
can  be  used  with  an  amplifier  half  as 
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powerful  as  the  89-dB  speaker  would 
require.  The  catch,  though,  is  that  the 
rating  varies  according  to  the  frequen¬ 
cy  components  of  the  test  signal  used. 
Therefore,  the  manufacturer’s  mini¬ 
mum  power  recommendation  should 
be  given  at  least  as  much  weight  as 
the  sensitivity  figure. 
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Power-handling  Capacity,  This 
tells  you  both  how  much  power  the 
speaker  can  safely  accept.  Since  this 
specification  is  not  rigidly  defined,  you 
should  use  it  only  as  a  rough  guideline. 

We’ve  distinguished,  where  possi¬ 
ble,  between  those  power-handling 
ratings  that  specify  momentary  peak 
input  power  and  those  that  specify 
continuous  power  capacity.  However, 
that  still  leaves  open  the  question  of 
how  long  a  signal  of  that  power  is  safe 
in  either  case,  and  what  the  frequency 
components  of  the  test  signals  were.  In 
general,  it's  safe  to  use  an  amplifier 
whose  continuous- power  rating  is  the 
same  as  or  a  little  larger  than  the 
speaker’s,  or  one-half  the  speaker’s 
peak  power  rating.  But  you  can  use 
amplifiers  with  higher  power  if  you’re 
careful  not  to  drop  the  tonearm  onto 
the  groove  with  the  volume  control  well 
up,  or  to  plug  and  unplug  signal 
sources  while  the  amplifier  is  on,  either 
of  which  can  create  speaker- blowing 
transients  on  almost  any  system.  You 
can  also  use  a  high-power  amplifier  if 
you  don’t  play  your  system  so  loud  it 
goes  into  audible  distortion. 


if  you  combine  the  maximum  power 
figure  with  the  sensitivity  rating,  you 
can  tell  how  loud  the  speaker  can  be 
safely  played.  Since  20  watts  is  13  dB 
above  one  watt,  a  speaker  with  a  pow¬ 
er-handling  capacity  of  30  watts  and  a 
sensitivity  figure  of  93  dB  for  1  watt  in¬ 
put  can  play  at  levels  of  up  to  106  dB 
{93  +  13  dB)  with  some  presumption 
of  speaker  safety.  That  is  probably 
loud  enough  for  most  classical  listen¬ 
ers.  but  not  for  the  truly  dedicated  rock 
listener,  who  would  probably  prefer  a 
limit  of  1 1 0-1  IS  dB. 

Still,  check  the  speaker  at  your  pre¬ 
ferred  listening  level  before  buying  it. 
The  figures  tell  you  only  how  loud  the 
speaker  can  play  without  damage — 
not  how  loud  it  can  play  without  audible 
distortion, 

Level  Controls-  The  sound  of  most 
speakers  can  be  altered  somewhat  to 
account  for  listener  preferences  as 
well  as  the  acoustics  of  the  listening 
room  and  the  speakers'  location  there¬ 
in  by  altering  the  high-to-low-frequency 
balance.  This  usually  requires  at  least 
a  tweeter  level  control,  and  may  also 


involve  additional  controls  for  the  mid¬ 
range  and  other  drivers.  (Woofer  con¬ 
trols  are  almost  unheard-of.) 

The  more  such  controls  there  are, 
and  the  more  continuous  their  adjust¬ 
ment  (as  opposed  to  simple  two-  or 
three -position  switches),  the  more  pre¬ 
cisely  the  speakers'  frequency  balance 
can  be  adjusted.  But  the  more  adjust¬ 
ments  there  are,  the  harder  you’ll  have 
to  work  to  get  it  just  the  way  you  want. 
Incidentally,  tweeter-levei  settings  la¬ 
belled  "flat”  or  “normal”  are  just  re¬ 
commendations — alter  them  if  you 
feel  that  it  makes  an  improvement. 

Dimensions  and  Weight.  These 
have  little  to  do  with  the  sound  of  a 
speaker  (save  that,  all  else  being 
equal — which  rarely  oceurs—bigger 
cabinets  permit  lower  bass  with  fewer 
trade-offs).  But  they  do  help  determine 
how  well  a  speaker  will  fit  into  your 
home.  Dimensions  are  most  important, 
of  course,  if  you  plan  to  locate  your 
speaker  systems  on  bookshelves.  And 
for  shelf  mounting,  weight  is  important, 
too.  Make  sure  your  shelf  can  handle 
any  speaker  you  plan  to  put  on  it,  O 


II.  UNDERSTANDING  WHAT  YOU  HEAR 


The  SPECIFICATION  sheet  for  a 
speaker  system  tells  the  buyer 
less  about  the  system's  sound  than  do 
the  similar  sheets  for  other  audio  com¬ 
ponents.  Thus,  the  speaker  buyer  ts 


forced  to  rely  heavily  on  the  judgment 
of  his  own  ears — superbly  sensitive  in¬ 
struments,  but  not  very  precisely  cali¬ 
brated  ones. 

The  art  of  buying  a  good  speaker 


must  therefore  begin  with  training  our 
ears  and  minds  to  appreciate  and  un¬ 
derstand  what  we  are  hearing.  Un¬ 
trained,  it  is  too  easy  to  fall  under  the 
seductive  spell  of  a  speaker  that 
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sound  startlingly  real  only  to  find  its 
sound  inadequate  for  those  types  of 
music  you  listen  to  most  often.  The 
sound  you  hear  in  one  acoustic  envi¬ 
ronment  is  likely  to  be  very  different  in 
another  listening  room,  too.  There  are 
no  perfect  speakers.  But  to  the  knowl¬ 
edgeable  ears,  the  least  inperfect 
speaker  is  the  one  which  reproduces 
recorded  sound  most  realistically,  im¬ 
posing  the  least  possible  coloration  on 
that  sound. 

Assessing  realism  is,  however,  dif¬ 
ficult.  If  you  attend  live  concerts 
of  acoustical— not  electrical — instru¬ 
ments,  you  can  use  them  to  sharpen 
your  listening  judgements.  Before 
shopping  for  a  speaker,  attend  a  con¬ 
cert  or  two.  Close  your  eyes  and  ana¬ 
lyze  the  sound  you  hear,  attempting  to 
sum  up  verbally  the  differences  be¬ 
tween  this  sound  and  the  sound  of  the 
same  music  played  at  home.  The  ver¬ 
bal  summation  is  important — words 
are  easier  to  remember  precisely  than 
are  subtle  differences  in  sound. 

Rock  concerts  are  Jess  useful  train¬ 
ing  for  the  ear,  because  rock  records 
rarely  attempt  to  reproduce  the  concert 
sound.  Instead,  rock  performances 
strive  to  reproduce  on  stage  the  sonic 
experiences  that  are  so  easily 
achieved  in  the  recording  studio.  Be¬ 
sides,  the  sound  you  hear  from  electri¬ 
cally  amplified  performances  is  the 
sound  of  the  amplifiers  and  speakers 
used.  Recordings  are  usually  made  by 
direct  pickup  from  the  instruments 


themselves,  rather  than  by  micro¬ 
phones  aimed  at  the  speakers  you'd 
hear  at  a  concert. 

Your  Own  Tests.  In  an  audio  deal¬ 
er's  store,  intelligent  listening  can 
quickly  screen  out  the  most  blatantly 
colored  or  limited  speaker  systems. 
Listen  to  as  many  types  of  program 
material  as  you  can,  but  with  special 
emphasis  on  the  kinds  of  music  you 
will  listen  to  at  home.  Any  speaker 
which  seems  to  lack  highs  or  lows  on 
all  recordings  should  be  rejected.  The 
ear  Is  easily  fooled,  however,  since 
many  colorations  sound  quite  pleas¬ 
ing — on  some  material.  For  instance, 
listen  to  whether  the  bass  seems  rich 
and  full  and  whether  it  is  rich  and  full 
on  many  different  nates.  Or  does  it 
lend  all  such  notes  the  same  pitch, 
which  is  a  sign  of  uncontrolled  bass 
resonance?  (Note,  too.  that  below  the 
resonant  frequency,  speaker  output 
drops  off  dramatically.)  Make  sure  the 
musical  notes  you  hear  are  the  ones 
being  played,  as  well,  On  a  descend¬ 
ing  passage  of  bass  notes,  for  exam¬ 
ple,  the  fundamental  tone  should  keep 
descending,  not  reach  a  plateau  and 
stop.  Some  speakers  falsify  bass  by 
'  doubling/’  delivering  a  distorted  over¬ 
tone  of  notes  below  a  real  low-frequen¬ 
cy  limit.  In  this  case,  a  distorted  60-Nz 
note,  may  be  heard  when  a  clean  30 
Hz  is  called  for.  If  you  could  play  a 
sweep -frequency  record  through  such 
loudspeakers,  you  would  hear  the 
sound  fade  cleanly  as  the  frequency 


lowered,  then  come  back  at  higher  vol¬ 
ume  with  higher  pitch,  A  good  speaker 
will  simply  fade  out  below  its  low-fre¬ 
quency  cutoff.  It's  always  better  to 
miss  a  few  rarely  recorded  bass  tones 
that  are  there  than  to  muddy  the  sound 
output  with  tones  that  weren't  recorded 
to  begin  with. 

Test  reports  are  a  help,  of  course- 
even  reports  on  speakers  you  do  not 
intend  to  buy.  Listen  to  speakers  about 
which  you  have  read  reports,  and  try  to 
correlate  what  you  hear  with  what  the 
tester  heard  and  measured.  Do  this  for 
several  speakers.  This  will  help  you 
differentiate  various  speaker  deficien¬ 
cies  and  virtues. 

While  frequency-response  specifi¬ 
cations  tell  you  comparatively  little 
about  a  speaker,  frequency-response 
graphs— whether  in  specification 
sheets  or  test  reports — tell  you  a  great 
deal.  Minor  squiggles  can  be  ignored 
since  all  speakers  have  them  (though 
some  speaker  specification  sheets 
smooth  out  curves  for  public  consump¬ 
tion).  In  your  mind,  however,  shade  in 
the  spaces  between  the  response 
curve  and  the  reference-level  chart 
line.  The  audibility  of  response  devia¬ 
tions  Is  roughly  proportional  to  this 
mentally  shaded  area.  Broad,  shallow 
bulges  and  dips  will  be  plainly  audible. 
So  will  sharp  but  high-amplitude  reso¬ 
nances.  However,  resonant  peaks  and 
dips  that  are  both  sharp  and  short  will 
not  greatly  affect  the  speaker’s  sound. 

Observe,  too,  at  what  frequency  ex¬ 
tremes  response  begins  to  drop  off, 
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and  how  fast  it  drops.  At  the  bass  end, 
look  for  a  speaker  that  rolls  off  smooth¬ 
ly,  rather  than  one  which  exhibits  an 
exaggerated  response  hump  just 
above  the  roll-off  point. 

Teach  yourself  also  to  recognize  the 
effects  of  room  acoustics  on  speaker 
demonstrations.  Bear  in  mind  that  if 
the  room  you'll  listen  in  at  home  has  a 
greater  percentage  of  hard  surfaces 
than  the  store's  listening  room,  youll 
hear  more  highs  at  home.  If  your  room 


A  heavily  upholstered  room  or  a 
turned-down  tweeter  control  can  help 
correct  for  a  speaker  whose  high-fre- 
quency  response  is  exaggerated,  but 
still  smooth.  It  cannot  correct,  how¬ 
ever,  for  shrillness  caused  by  peaks 
within  the  treble  region.  One  can  only 
eliminate  these  by  turning  down  the 
treble  enough  to  lose  the  desired  highs 
as  well.  Sometimes,  though,  an  equal¬ 
izer  can  help  here  Similarly,  one  can¬ 
not  count  on  a  room  that  is  more  "live" 
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is  full  of  soft,  absorbent  surfaces,  highs 
will  be  weaker.  To  some  extent,  the 
speaker  s  tweeter  and  midrange  level 
controls  can  help  compensate  for  this 
when  you  get  it  home,  But,  if  the  deal¬ 
er's  listening  room  is  more  absorbent 
than  your  own,  and  you  have  to  turn 
the  tweeter  down  to  make  it  sound  best 
in  the  store,  then  try  another  speaker— 
you  may  not  have  enough  adjustment 
range  left  to  compensate  for  the 
acoustics  in  your  home. 


compensating  fully  for  a  system  with 
deficient  treble  response 

Note,  too,  how  speaker  placement  in 
a  room  affects  bass  response  Resting 
a  speaker  on  a  floor  accentuates  its 
bass;  placing  it  on  the  floor  in  a  corner 
accentuates  it  further  Raising  it  above 
the  floor  on  a  stand  (or  bookshelf)  will 
reduce  bass.  Conscientious  dealers 
often  to  try  to  equalize  for  these  effects 
by  setting  up  the  speakers  assymmet- 
rlcally,  so  that  the  speaker  nearest  the 


corner  on  one  side  of  the  room  will  be 
farthest  from  it  at  the  other.  This  gives 
each  pair  of  speaker  systems  demon¬ 
strated  a  roughly  equal  chance 

Long  listening  sessions  lead  to  lis¬ 
tener  fatigue,  and  consequent  errors  of 
judgement.  So  do  not  assume  that 
you'll  be  able  to  pick  the  perfect  speak¬ 
er  (for  you)  in  one  visit  to  a  dealer. 
Take  your  time;  limit  your  listening  ex¬ 
perience  You're  making  a  substantial 
investment  to  last  for  many  years. 

Be  sure  not  to  try  to  compare  three 
or  more  systems  at  once.  Your  sound 
"memory”  won't  be  good  enough  To 
truly  discern  the  difference  between 
speakers,  you  must  compare  two  pairs 
at  a  time.  When  you  have  chosen  the 
better  pair,  you  then  may  compare 
them  to  a  third  set. 

The  speakers  you're  comparing 
must  be  precisely  matched  in  level.  If 
one  speaker  is  grossly  louder  than  the 
other,  you  will  hear  this  mainly  as  a  dif¬ 
ference  in  sound  level.  But  if  they  differ 
by  only  a  fraction  of  a  decibel,  you  are 
likely  to  judge  the  louder  one  as  being 
clearer,  and  not  attribute  the  difference 
to  volume  at  all  Dealers  today  fre¬ 
quently  provide  for  such  level  matching 
in  their  speaker  switchers  (the  level- 
match  attenuators  used  should  be  be¬ 
tween  the  system  amplifier  and 
preamp,  not  between  amplifier  and 
speaker).  But  this  match  should  be  re¬ 
checked  frequently.  Of  two  speakers 
balanced  on,  say,  pink  noise,  one 
might  be  slightly  louder  when  playing 
music  with  a  good  deal  of  bass  con- 
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tent,  and  the  other  slightly  louder  when 
playing  music  strong  in  treble  tones. 

As  you  compare  two  sets  of  speak¬ 
ers,  spend  some  time  switching  quickly 
between  them  (preferably  in  midpas¬ 
sage,  not  just  as  the  music  changes)  to 
hear  how  each  handles  essentially  the 
same  sounds.  Also  spend  some  time 
listening  to  each  at  length. 

Listen  to  as  many  types  of  sound  as 
possible.  Bring  records  you're  familiar 
with  (fresh  copies,  if  your  old  ones  are 
worn  or  dirty),  covering  as  many  types 
of  music  as  possible.  Listen  also  to  the 
noise  heard  between  stations  on  an 
FM  tuner  or  receiver. 

Why  noise,  when  the  emphasis  thus 
far  has  been  on  reproducing  music 
naturally?  Simply  because  FM  noise 
contains  a  balance  of  all  the  frequen¬ 
cies  over  a  range  of  about  50  to  15,000 
Hz,  Peaks  and  dips  in  a  speaker's  re¬ 
sponse  wifi  often  show  up  quickly  on 
white  noise,  when  you  might  otherwise 
have  to  wait  a  long  time  for  music  to  hit 
a  note  that  would  expose  them  clearly. 
The  sound  should  be  a  smooth  rushing 
noise,  with  both  bass  and  treble  clearly 
present.  Grittiness  or  roughness  is  one 
sign  of  coloration.  So  is  a  milky 
smoothness,  usually  the  sign  of  insuffi¬ 
cient  treble.  If  all  you  hear  is  hiss,  on 
the  other  hand,  there’s  probably  too  lit¬ 
tle  bass  response.  The  sound  should 
seem  high-pitched  with  no  specific 
pitch  attributable  to  it.  Any  distinct 
pitch  you  can  hear  is  because  a  reso¬ 
nance  overemphasizes  a  single  fre¬ 
quency  or  narrow  frequency  band. 

Here's  an  interesting  test  one  can 
make  to  check  for  the  nasality  or  honki- 
ness  that  afflicts  speakers  with  over¬ 
emphasized  midrange  response.  With 
you  hands  cupped  over  your  mouth, 
say  "ShhhhfT;  then  listen  to  the  same 
sound  made  with  your  hands  removed. 
White  noise  should  have  the  same 
smooth,  rushing  quality  as  in  the  sec¬ 
ond  example.  If  the  speaker  sounds  as 
though  Us  hands  were  over  its  mouth,  it 
will  add  nasal  coloration  to  the  music. 

Noise  is  also  a  good  test  for  high-fre¬ 
quency  dispersion.  Starting  from  a 
point  on  the  speaker's  axis,  walk  to 
either  side  until  the  high-frequency 
sound  quality  changes  noticeably. 
Then  continue  walking  slowly  until  the 
hissiness  disappears  from  the  sound. 


The  farther  from  the  speaker  s  axis  you 
must  go  to  reach  these  points,  the 
broader  and  more  even  the  speaker  s 
high  frequency  dispersion.  If,  with  your 
eyes  closed,  you  can  reliably  tell  just 
when  you're  directly  on  the  speaker's 
axis,  its  dispersion  is  deficient. 

While  you’re  tuned  to  FM,  listen  to 
some  deep-voiced  male  announcers. 
They  should  sound  natural,  as  if  they 
were  in  the  room  with  you,  not  as  if 
they  were  in  a  rain-barrel  or  tub.  This 
boominess  or  chestiness  is  a  sign  of  a 
speaker-response  peak  at  about  100 
to  200  Hz.  (Check  several  announcers, 
though,  to  be  certain  that  the  problem 
doesn't  rest  with  the  broadcast  studio 
or  your  reception  area.) 

The  ultimate  speaker  test  is  on  mu¬ 
sic,  of  course,  That,  after  all,  is  what 
you're  buying  speakers  to  hear.  Each 
type  of  music  has  different  information 
to  impart  about  the  speakers  you're 
auditioning. 

Try  rock  music,  where  it’s  easy  to  lis¬ 
ten  for  bass  definition.  Transient 
thumps  should  be  sharp  and  powerful, 
not  softened  into  a  mushy  drone.  You 
should  be  able  to  play  the  speaker  as 
loud  as  you  like,  using  an  amplifier  of 
the  wattage  you  intend  to  use  at  home 
without  breakup  or  distortion  from 
speaker  or  amplifier,  (If  the  amplifier 
distorts,  then  you  need  a  more  efficient 
speaker  or  you  must  revise  your  am¬ 
plifier  selection.) 

Rock  piano  should  be  clear,  trans¬ 
parent,  almost  bell-like.  If  it's  jangly  or 
annoying,  that's  usually  a  sign  of 
high-frequency  peakiness  or  distortion; 
if  too  soft,  and  sweet,  the  speaker  sys¬ 
tem  probably  lacks  satisfactory  treble. 

Now  listen  to  massed  orchestras 
or— still  better—cho ruses.  You  should 
be  able  to  hear  them  as  groups  of  in¬ 
dividual  instruments  or  voices,  not  a 
puree  of  sound.  This  is  one  of  the  best 
possible  tests  for  speaker  clarity. 

String  instruments  are  rich  in  har¬ 
monics  and,  therefore,  a  good  test  of 
distortion  and  high-frequency  re¬ 
sponse.  Solo  and  chamber  recordings 
should  let  you  hear  the  bite  of  bow  on 
string  but  without  rasping.  Cellos 
should  sound  fult,  not  thin  or  ponder¬ 
ous.  Massed  violins  should  have  a 
silky  sheen,  not  shrill  or  dull.  Animated 


passages  will  reveal  more  than  slow, 
legato  ones. 

Organ  pedal  notes  do  demonstrate 
low-bass  capability,  but  they  take  a 
long  time  to  build  up,  so  they  are  not  as 
exacting  a  test  as  a  good  swift  thump 
of  bass  drum  or  tympani. 

There  isn't  time  in  the  audio  show¬ 
room  to  play  every  selection  on  every 
record  you  bring  as  demonstration 
material.  So  carefully  note  what  you 
want  to  play  before  you  reach  the 
store.  If  some  of  your  records  aren't 
conveniently  divided  into  bands,  you 
can  make  a  cardboard  index  that  can 
fit  against  the  spindle  as  a  guide  to 
where  to  put  down  the  tonearm. 

Listen  carefully  at  both  the  highest 
levels  you're  likely  to  listen  to  at  home 
and  at  the  lowest.  The  speaker's 
sound  should  not  change  radically 
(other  than  your  ears'  fading  out  on 
bass  as  it  gets  lower  and  a  slight  loss 
of  treble)  as  the  level  diminishes. 

Check  also  for  instrument  positions. 
You  should  be  able  to  differentiate 
clearly  the  positions  of  the  various  in¬ 
struments  and  voices  within  the  stereo 
fields  (easier  on  some  records  than 
others).  Be  skeptical  of  speakers  with 
strong,  immediate  appeal.  The  speak¬ 
ers  that  instantly  excite  you  often  do  so 
because  they  sound  greatly  different 
from  those  faithfully  reproducing  re¬ 
cordings.  Perfect  speakers,  if  they  ex¬ 
isted.  would  ail  sound  alike.  Among 
high-quality  systems  a  speaker's  supe¬ 
riority  is  likely  to  be  fairly  subtle. 

Note  that  every  speaker  system  does 
not  aim  all  its  sound  directly  forward. 
Some  have  drivers  facing  to  the  sides, 
the  top,  or  even  to  the  rear,  (And  di¬ 
poles,  of  course,  project  sound  equally 
to  both  the  front  and  the  rear.) 

In  most  cases,  this  involves  mid¬ 
range  and  treble  drivers  whose  in¬ 
direct  output,  reaching  the  listener  by 
reflection,  may  overcome  some  room 
acoustic  problems,  enlarge  the  appar¬ 
ent  sonic  space,  or  simply  make  the 
sound  richer.  Some  critics,  however, 
feel  that  it  also  diffuses  the  stereo  im¬ 
age  or  makes  solo  instruments  sound 
unnaturally  large.  Here  again,  the  lis¬ 
tener  should  make  up  his  or  her  own 
mind.  Side-firing  woofers,  however  are 
there  to  eliminate  an  upper-bass  dip 
caused  by  wall  reflections.  O 
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SPEAKER  SPECIFICATION  GUIDE 


AAL 

Studio  6 

43D 

air  susp. 

10 

- 

4 

1000 

18-25k  ±3 

94 

8 

20 

200C 

2C 

38x24x16 

90 

Fused; 

4x10 

horn 

1 

7000 

400P 

pedestal  base. 

3 

piezo 

3 

Studio  4 

300 

air  susp. 

15 

- 

1000 

20  25k  ±3 

93 

8 

10 

150C 

2/C 

31x24x16 

80 

Fused; 

4x10 

horn 

1 

7000 

300P 

pedestal  base. 

3 

piezo 

3 

Studio  2001 

220 

reflex 

10 

- 

1 

600 

25 -25k  ±3 

88 

8 

10 

80  C 

1/C 

37x13x11 

50 

8 

- 

1 

2000 

160P 

3 

piezo 

1 

7000 

2 

— 

1 

Studio  3* 

200 

air  susp. 

12 

- 

1 

1000 

25  25k  ±3 

93 

8 

10 

100C 

2/C 

26x15x13 

48 

Fused. 

4x10 

horn 

1 

7000 

200P 

3 

piezo 

1 

Studio  2 

150 

air  susp. 

10 

- 

1 

4000 

27-25k  ±3 

92 

8 

10 

50C 

25x14x11 

32 

Fused. 

3 

piezo 

1 

7000 

100P 

2 

ring 

1 

Apollo  2915 

140 

reflex 

15 

- 

1 

1000 

20  22k  ±3 

91 

8 

5 

50C 

30x18x11 

44 

5 

cone 

2 

2500 

100P 

2 

- 

1 

5000 

Apollo  8853 

130 

reflex 

8 

- 

2 

1000 

25  22k  ±3 

92 

8 

5 

60  C 

37x13x11 

50 

5 

cone 

1 

5000 

120P 

Apollo  2712 

95 

reflex 

12 

_ 

1 

1000 

25-2  2k  r3 

92 

8 

5 

50C 

27x16x11 

36 

5 

cone 

1 

5000 

100P 

Studio  1 

90 

air  susp. 

8 

_ 

1 

4000 

35  20k±3 

91 

8 

5 

30C 

22x11x10 

24 

2 

- 

1 

60  P 

Acoustat 

XM 

p2600 

dipole 

2.8  ft2 

elect. 

3 

- 

30-20k  £3 

- 

50k 

- 

- 

2/C 

60x37x2 

100 

Built-in 

servo  amplifier. 

X 

p!995 

dipole 

- 

elect. 

- 

- ; 

30  20k  ±3 

- 

50k 

- 

- 

2/C 

48x28x19 

105 

Acoustical  Engineering 

Mach  IV 

1595 

horn 

15 

- 

1 

400 

16  20k  ±5 

- 

8 

10 

100 

- 

41x42x30 

175 

8 

- 

1 

2500 

- 

horn 

2 

Saratoga 

995 

horn 

12 

- 

1 

500 

20  20k  ±5 

- 

8 

10 

80 

- 

30x28x22 

150 

8 

- 

1 

3000 

- 

horn 

1 

Model  5A 

895 

horn 

12 

- 

1 

500 

20  20k  ±5 

- 

8 

10 

80 

- 

30x29x21 

125 

8 

- 

1 

3000 

- 

horn 

1 

Mini-Corner  Horn 

595 

horn 

8 

- 

1 

800 

32-18k  ±5 

- 

8 

10 

60 

- 

24x18x12 

85 

4 

- 

1 

5000 

- 

horn 

1 

Acoustic  Research 

AR9 

650 

air  susp. 

12 

- 

2 

200 

28-25k  -3 

87 

4 

40 

400 

3/S 

53x15x16 

138 

Side-firing  woofers; 

8 

- 

1 

1200 

extension  circuitry. 

Vh 

dome 

1 

7000 

% 

dome 

1 

AR10" 

450 

air  susp. 

12 

1 

525 

35-25k  -3 

86 

4-8 

25 

150 

3/S 

25x14x11 

55 

Woofer  en¬ 

1% 

dome 

1 

5000 

vironmental  control. 

\ 

dome 

1 

AR1 1 

350 

air  susp. 

12 

- 

1 

525 

35-25k  -3 

86 

4 

25 

150 

2/S 

25x14x11 

50 

1% 

dome 

1 

5000 

% 

dome 

1 

AR12 

250 

air  susp. 

10 

- 

1 

700 

43-25k  -3 

86 

B 

25 

150 

2/S 

25x14x11 

38 

2 

- 

1 

4000 

\ 

dome 

1 

AR14 

180 

air  susp. 

10 

- 

1 

1300 

43-24k  -3 

86 

8 

15 

too 

1/S 

25x14x11 

35 

1 

dome 

1 

AR 15 

130 

air  susp. 

8 

- 

1 

1700 

48-24k  -3 

85 

8 

15 

100 

1/S 

22x12x8 

24 

1 

dome 

1 

AR17 

pi  90 

air  susp. 

8 

~ 

1 

2000 

48-2 Ik  -3 

86 

8 

15 

100 

1/S 

19x10x9 

17 

Pairs  only. 

VA 

press. 

1 

AR18 

pi  30 

air  susp. 

8 

- 

1 

2000 

58-2  Ik  -3 

86 

8 

15 

100 

1/S 

17x10x6 

14 

Pairs  only. 

VA 

press. 

1 

Acousti-phase 

Phase  111+ 

300 

reflex 

12 

- 

1 

900 

32-20k  ±3 

- 

4-8 

10 

100C 

1 

25x15x14 

50 

5 

_ 

1 

5000 

1 

do  foe 

1 

Tower 

260 

reflex 

10 

_ 

1 

1000 

40  20k  ±3 

- 

8 

8 

70C 

2 

37x13x13 

59 

3  'A 

- 

1 

5000 

1 

dome 

1 

Phase  II 

220 

reflex 

10 

- 

1 

1200 

35-20k  ±3 

- 

4-8 

10 

70C 

1 

25x14x13 

48 

5 

- 

1 

1500 

1  | 

dome 

1 

Monitor 

180 

reflex 

12 

- 

1 

1500 

35-20k  ±4 

- 

4-8 

10 

70C 

1 

25x14x14 

48 

1 

dome 

1 

Phase  1 

130 

reflex 

8 

- 

1 

1600 

40-20 k  ±4 

- 

8 

5 

50  C 

1 

22x13x11 

29 

1 

dome 

1 

Microphase 

90 

reflex 

6% 

- 

1 

1600 

48  20k  ±4 

- 

8 

3 

30  C 

- 

18x11x8 

38 

1 

dome 

1 

ABOUT  PRICES  .  .  .  With  repeal  of  Fair  Trade  Laws,  manufacturers  are  now  providing  "Suggested  Retail "  figures  for  the  guid¬ 
ance  of  their  dealers  and  customers.  Prices  stated  in  the  speaker  charts  are  those  provided  by  manufacturers  under  these  condi¬ 
tions.  They  are,  of  course,  subject  to  change  without  notice  and  some  products  may  be  purchased  in  your  trading  area  at  a  price 
tha t  differs  from  that  gi ven  here .  _ _ _ j 
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Acoustique  3a 
SB1200 

Atom  3 

Triphonic 

Andante  Master  Control 

Arioso  Monitor 

Andante  Linear 

Adagio  - 
Apogee  Monitor 
Allegreto 


Advent 

Powered  Advent 
Loudspeaker 
New  Advent 
Loudspeaker 
Advent/ 1 


Evolution  1 
Evolution  2 


Allison  Acoustics 
Allison:  One 


/  / 

7// 


999  - 
n.a.  labyrinth 


435  trans.  line 

359  labyrinth 

319  reflex 

209  reflex 
156  labyrinth 

600  air  susp. 

350  air  susp. 

265  air  susp. 

225  air  susp. 
180  air  susp. 
145  air  susp. 
140  air  susp. 
109  air  susp. 
105  air  susp. 

449  air  susp. 
159  air  susp. 
120  air  susp. 
79  air  susp. 


Altec  Lansing 
Model  19 


95  reflex 

395  air  susp. 
325  air  susp. 
275  air  susp. 
185  air  susp. 

749  vented 


1 1  long  coil 

6  cone 


dome 
x7/8  planar 


X  ' 

4 

r 

100 

1 

600 

6000 

1 

1 

400 

1 

1 

300 

1 

1 

5000 

l 

1 

400 

1 

5000 

1 

500 

1 

1 

5000 

1 

1 

700 

1 

1 

6000 

1 

1 

200 

1 

1 

10,000 

1 

1 

1 

4500 

1 

1 

1 

5000 

2 

500 

1 

1 

4000 

1 

2 

550 

1 

4000 

1 

2 

550 

1 

1 

4000 

1 

1 

2500 

1 

2 

1 

1500 

1 

1 

1 

1500 

l 

1 

1 

2500 

1 

1 

1 

1500 

1 

1 

1 

2500 

1 

1 

1500 

1 

1 

1 

1500 

1 

1 

1 

1500 

1 

1 

1500 

2 

1 

t 

1500 

1 

1 

1 

1500 

1 

700 

1 

5000 

2 

1 

1200 

1 

t 

5000 

1 

1 

1200 

1 

5000 

1 

1 

4000 

2 

350 

2 

3750 

2 

2 

350 

2 

3750 

2 

1 

350 

1 

1 

3750 

1 

1 

2000 

2 

1 

1 

1200 

/  J/  /  / 


84-96  20k  1  14x36x30  170  Subwoofer  with  feed¬ 

back  to  bult-in  150W  amp, 

94  8  15  120C  -  10x9x4  50  Satellite  for  use  with 

above;  "time-aligned." 
System  with  1  SB  1200 
&  2  Atom  3. 

94  8/100  5  80 C  1  18x12x8  42  120W  feedback  amp. 


94  8  50  120C  2  27x18x15  90 

94  8/100  5  80 C  1  18x12x8  40  120W  feedback  amp. 

91  8  25  80 C  1  31x12x12  67  Built-in  100  Hz  filter. 

92  8  10  70C  -  29x13x13  45  "Time-aligned." 

94  8  5  60C  1  25x12x10  35  "Rock  speaker." 

94  8  5  50C  -  25x12x10  32  "Time-aligned.” 


92  8  5  40C 


10x10x20  21  "Time-aligned" 


93  4  15  150C  2/S  34x19x15  100  Swivel  stand; 


93  4  20  75C 

150P 


93  4  15  65 C 

130P 


92  4  15  50C 

100P 

91  4  15  40C 

80P 

90  4  10  50C 

100P 

91  4  10  50C 

100P 

90  4  5  30 C 

60  P 


I  bi-  and  tri-ampable. 


22x12x11  35 

1  7x4x5  5  Built-in  biamp; 

12V  dc  or  opt.  1 10V  ac. 

22x12x11  33 

20x12x10  25 

-  9x6x6  8  Metal  cabinet. 


7x4x5  5  Metal  cab.;  avail. 

with  bracket  for  car. 

2  28x14x13  70  Built-in  biamp. 

1/S  26x14x12  47 

22x13x9  27 

19x11x8  19 


88  4  or  8  15  75C  1/S  25x16x10  43  Switchable  impedance. 

150P 

88  4  or  8  15  50C  1/S  21x13x9  30  Switchable  impedance. 

tOOP 

94  8  100  40 C  2  27x17x12  47 

100P 

92  8  60  30 C  2  27x16x12  36 

60P 

92  8  40  20 C  1  23x14x12  26 

40P 


92  8  30  15C 

30  P 


20x12x9  16 


86  8  30  40C  2/S  40x19x11  67  Side-firing  woofers. 

400  P 

86  8  30  40C  2/S  36x16x9  57  " 

400P 

86  4  30  20C  2/S  40x15x10  45  " 

200P 

86  8  30  20C  2/C,  S  1  1x19x10  24  " 

200P 


102  8  10  65C 

350P 


39x30x21  143  Radial  phase  plug; 

sectoral  horn. 


64 
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Model  17 
Model  15 
Stonehenge  II 

Model  9  Series  II 

Santana  II 
Model  7  Series  II 

Model  5  Series  II 

Model  3 Series  II 

Model  1  Series  II 

Anilogue  Systems 
ALB 

AL-4 

A-550 

AL-3 

A450 

A-300 

AL-2 

Armstrong  Audio 
602 

Audioanalyst 
Anthem  Array 

MS 

M6 

M4 

A-100X 

M2 

Audionics  of  Oregon 
10  2 

T-52 

Audio  Phase 
FW154 

FW124 

SV 123 

LV123 

= 
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Avid 

f 

f 

r  v. 

f  ~ 

f 

r 

^  r 

30x17x10 

r 

300 

350 

scaled 

12 

_ 

1 

500 

35-20k  ±3 

88 

8 

15 

250C 

2/S 

60 

Self -resetting 

2 

dome 

1 

6000 

protect  circuit. 

1 

dome 

1 

200 

225 

sealed 

10 

_ 

1 

475 

42-20k  ±3 

88 

8 

15 

150C 

2/S 

25x15x10 

40 

Fused. 

4  a 

1 

cone 

dome 

1 

1 

4000 

101 

175 

vented 

8 

cone 

1 

2500 

30  18k  ±3 

85 

8 

15 

70C 

- 

29x13x13 

40 

2 

cone 

2 

1% 

cone 

1 

102 

150 

- 

10 

1 

cone 

dome 

1 

1 

2200 

44-  18k  i3 

85 

8 

15 

100C 

1/S 

25x15x10 

36 

Fused. 

100 

110 

air  susp. 

8 

cone 

1 

2500 

48- 18k  ±3 

85 

8 

15 

75C 

1/S 

23x14x10 

28 

1% 

cone 

1 

80 

85 

atr  lufip. 

8 

cone 

1 

3000 

66- 17k  t3 

88 

8 

8 

60C 

- 

20x12x9 

17 

1% 

cone 

1 

Bang  &  Olufsen 

Beovox  M-100 

490 

vented 

12 

cone 

1 

50 

35-22k  ±4 

- 

4 

25 

100C 

- 

30x16x12 

61 

Frequency-dependent 

4 

Phase-Link 

1 

2500 

circuit  breaker; 

2  V, 

dome 

1 

8000 

Phase-Link  "linear 

VA 

dome 

1 

phase"  system; 

K 

dome 

1 

with  stands. 

Beovox  M-70 

395 

airsosp. 

10 

cone 

1 

500 

38  20k  ±4 

- 

4 

15 

70C 

- 

26x14x11 

37 

Phase-Link  system 

5 

Phase-Link 

4500 

125P 

as  above;  w/stands. 

Vh 

dome 

1 

dome 

Beovox  S-75 

249 

air  sutp, 

10 

cone 

1 

700 

42  20k  ±4 

- 

4 

12 

75C 

- 

23x13x10 

24 

Phase-Link;  opt. 

5 

Phase-Link 

1 

4000 

100P 

stands  or  wall  brkt. 

2 

dome 

1 

1 

dome 

1 

Beovox  P-45 

175 

wrswp. 

5 

cone 

2 

2000 

55  20k  ±4 

- 

4 

10 

45C 

- 

26x14x6 

18 

Wall  mounting; 

3V? 

1 

Phase-Link 

dome 

1 

1 

75P 

Phase-Link. 

Beovox  S-45-2 

149 

airaisp. 

8 

cone 

1 

2000 

49-20k  ±4 

_ 

4 

10 

45C 

_ 

19x10x8 

15 

Phase-Link; 

3% 

Phase-Link 

1 

75P 

opt.  floor  stand  or 

1 

dome 

1 

wall  brkt. 

Beovox  P-30 

125 

air  susp. 

BA 

cone 

1 

3000 

58  20k  ±4 

- 

4 

10 

30  C 

- 

22x12x4 

11 

"Linear  phase"; 

1 

dome 

1 

50P 

wall-mounting  panel. 

Beovox  S-35 

119 

airsusp. 

8 

cone 

1 

3000 

58-20k  ±4 

- 

4 

7 

35C 

- 

19x10x8 

9 

"Linear  phase." 

1 

dome 

1 

50P 

Beovox  S-25 

95 

airsusp. 

6% 

cone 

1 

3000 

80  16k  ±4 

- 

4 

5 

25C 

- 

16x9x6 

9 

"Linear  phase." 

2 

dome 

1 

40P 

Bedini/Strelioff 

TS-1 

p  1 995 

infinite 

10 

cone 

2 

500 

40-  18k  ±4 

- 

8 

20 

300  C 

3 

57x36x18 

- 

“Phase-aligned." 

- 

dome 

4 

5000 

- 

dome 

4 

BES 

D-120W 

599 

open 

1700  in.1 

diaphragm 

- 

1200 

35-20k±3 

89 

4 

30 

hoc 

- 

53x20x4 

55 

Dual  planar  dia¬ 

- 

dynamic 

3 

10,000 

phragms;  upper  has 

piezo 

1 

4 

separate  drivers  for 
midbass,  midrange  & 
highs. 

D-75W 

449 

open 

850  in.2 

diaphragm 

— 

1000 

38-20k  ±3 

91 

4 

25 

60  C 

- 

32x22x4 

35 

" 

- 

dynamic 

2 

9000 

- 

piezo 

1 

O60W 

299 

oped 

850  in.2 

diaphragm 

- 

800 

40  20k  ±3 

88 

8 

25 

150C 

- 

28x20x4 

25 

Planar  diaphragm  with 

- 

dynamic 

2 

10,000 

3  drivers  for  diff. 

- 

piezo 

1 

freq.  ranges. 

U60 

199 

open 

~ 

“ 

2 

800 

42-18k  ±3 

88 

8 

20 

- 

~ 

26x18x4 

20 

As  above,  with  2  drive 
coils. 

U50 

Beta  Sound 

139 

open 

- 

- 

3000 

50  20k  ±3 

88.5 

4 

15 

- 

- 

22x14x4 

15 

1001 B 

650 

horn/vented 

15 

- 

1 

400  i 

30  18.5  k  ±3 

100 

8 

30 

100C 

1/S 

41x22x26 

130 

- 

horn 

1 

4500 

200P 

'  - 

horn 

1 

075 

500 

hot  Evented 

12 

- 

1 

600 

30  18.5k  ±3 

97 

8 

15 

75C 

1/S 

38x21x17 

100 

- 

horn 

1 

4500 

150P 

- 

horn 

1 

050 

430 

vented 

12 

- 

1 

600 

30- 18.5k  ±4 

97 

8 

15 

75C 

1/S 

40x17x18 

80 

- 

horn 

1 

4500 

150P 

- 

horn 

1 

045 

370 

vemed 

12 

- 

1 

6000 

35  18.5k  ±4 

97 

8 

15 

75C 

1/S 

25x17x15 

70 

- 

horn 

1 

4500 

150P 

— 

horn 

1 

Harold  Beveridge 

System  3 

System  2SW 

10,000 

line  source 

elect. 

1 

25  20k  ±2 

" 

" 

' 

— 

c 

200 

Vertical  line  source 
acoustic  lens; 
built-in  1500-VA 

6000 

line  source 

12 

- 

2 

70 

30-  18k  ±2 

- 

- 

_ 

_ 

c 

78x24x15 

150 

As  above,  w/subwoofer. 

— 

elect. 

1 

System  2 

1800 

tine  source 

- 

elect. 

1 

- 

50-  18k  ±2 

- 

- 

- 

_ 

78x24x15 

100 

As  above,  w/o  subwoofer. 

Beveridge  Jr. 

150D 

Knasouita 

10 

- 

2 

125 

35- 1 8k  t2 

80 

4 

50 

100C 

c 

72x16x16 

75 

— 

elect. 

1 

300P 

B.I.C. 

Data  not  available 

BML  Electronics 

for  new  models. 

2001  Sound  Odyssey 

549 

planar  column 

8 

3 

1500 

35  20k  ±3 

94 

6 

25 

80  C 

64x24x6 

90 

8 

ABR 

1 

5000 

2D0P 

VA 

2 

1001  Sound  Window 

349 

planar  column 

8 

1 

1500 

48-20k  ±3 

92 

5.2 

20 

70C 

32x22x5 

40 

8 

ABR 

1 

5000 

150P 

^ - 

VA 

1 

_ 

J 
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Bolivar  Speaker  Works 
64 


Bozak 

Concert  Grand 


CS  4000  Symphony 


CS-501  Concerto 


Burhoe  Acoustics 
Silver 


Calibration  Standard 
Instruments 
MOM-4 

Cambridge/Cybervox 
TL  200 


C3nnon  TLS 
1230  T 


/  «sr  /  jr 

/y  / 

vy  </  / 


190  vented 

145  vented 


765  vented 
special 

279  vented 

199  air  susp. 


/.Vv?’ 


<  /jr/fi 


m/y 


y  jr/. 


250  vented 
190  infinite 


270  infinite 
260  infinite 


150  vented 
140  vented 
110  vented 

655  sealed 

545  pass.  rad. 
259.  vented 


230  vented  6ft 

3ft 


599  trans.  line  I  13x8 


jtrans.  line  I  13x8 


f 

1 

f 

800 

1 

3000 

1 

1 

1000 

1 

1 

3000 

1 

1 

1 

2000 

9 

- 

2 

2000 

4 

1 

1500 

- 

3000 

1 

1200 

1 

3000 

4 

400 

2 

2500 

8 

2 

400 

1 

2500 

8 

1 

400  - 

1 

2500 

3 

1 

800  < 

1 

2500 

2 

~ 

—  . 

1 

800  < 

1 

1 

2500 

1 

1 

1 

2000  - 

1 

500 

1 

1 

3000 

1 

1 

600 

1 

3000 

1 

| 

1500 

1 

1 

1 

1500 

1 

1 

1 

1500 

1 

1000 

1 

2000 

3 

3000 

1 

1000 

1 

2000 

1 

1500 

1 

1800 

1 

1 

2000 

1 

500 

1 

1 

5000 

1 

- 

1 

1 

2500 

1 

i 

14,00 

i 

1 

1 

4500 

2 

1 

1500 

1 

400 

3000 

1 

10,000 

1 

1 

400 

1 

1 

3000 

1 

400 

3500 

C  27x14x12  44 

C  23x13x11  34 

23x13x11  31 


21x13x12  35  1  direct,  8  reflecting 

drivers;  w/ 
active  equalizer. 

25x15x13  36  Top  and  front 

radiating. 

24x15x14  42  Tweeters  reflect 

off  walls. 

11x15x10  18  Aimable  tweeters 

reflect  off  side 

wall. 

52x36x19  225 


-  44x27x16  190  Avail,  in  vert,  or 

or  horiz.  cab. 

30x39x16 

S  32x20x16  90 


S  25x18x14  65 

S  23x15x12  48 

20x12x11  34 

28x12x10  40 

10x6x7  14 

10x6x6  11 

-  7x4x4  7  Swivel  mtg. 

brkt. 

7x4x4  6 


50  100C  1/C 

200P 

25  75C  2/C 

175P 

15  60 C  1/C 

175P 

20  50C  1/C 

150P 

8  35 C  1/S 

100P 


50  200C  1 

10  30  C 


58  [Angled,  side-firing 
[tweeters. 


14x24x11  36 

14x24x10  35 
22x14x10  29 
18x11x10  22 


"Linear-phase”  stag¬ 
gered  cab.;  sys¬ 
tem  &  tweeter  fused. 
"Linear-phase"  stag¬ 
gered;  fused. 

Fused. 


10  40C  none  13x19x10  23  For  "near-field" 

100P  monitoring;  fused. 


20  50C  -  42x18x13  98 

90P 


20  40C  -  31x13x13  52 

70P 


18  185P  3/S.  C  14x14x39  61 
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X<*  S, 
A $y  4 


/  $7  /  A%  # 

'  j>y  / XXtX 

/  a'  Ayy  //  XX  ^  &  X 4 
>  X^X^X^ 


Cizek 

"Woofer" 

1 


CM  Labs  Div., 
Audio  Int'l. 
CM158 


Contrara  Research 
Vector  5 


OQ  1W 

Dayton  Wright 
XG-8  Mk3  Series  3 

Design  Acoustics 
D-8 


275  - 
198  air  susp. 


275  lair  susp. 


alum,  cone 
pass.  rad. 
Hei!  AMT 
alum,  cone 
pass.  rad. 
Heil  AMT 
alum,  cone 
pass.  rad. 
Heil  AMT 


3000  50  20k  ±3 


3000  80-20k  ±3 


200  27-200  ±2 
1500  36  17k  ±2 


1500  38- 1 7k  ±2 
1500  42  17k  ±2 


1300  25-23k  ±3 


1500  3Q-23k  ±3 


1500  135  23k  ±3 


450  22  22k  ±2 
5000 
12,000 

500  30-  19k  ±2.5 
5000 


800  40-20k  ±5 
5000 


2500  145-1 7k  ±5 


400  37-27k  ±3 
1000 
6000 
12,500 


16,000  |32  25k  ±4 


2  600  30-1 7k  ±2 

1  1500 


-  14  or  8  15  150P 


4  or  8  15  150P 


-  14  or  8  15  IIOOP 


12x8x6  12 


-  -  Subwoofer  w/crossover. 

25x16x10  49  Switchable  impedance. 

21x13x9  37  Switchable  impedance. 

19x12x8  25  Switchable  impedance. 


25  I300P  I  3/S,  C  45x18x16  102  LED  power  mon. 


20  280P  2/C  40x16x15  91  As  above. 


.20  2B0P  2/C  25x14x14  54  As  above. 


96  4  40  50C  2/C,  1/S  34x17x17  101  Servo  woofer  control 

150P  w/adapter  incl. 


86  6  40  50C  none  22x12x12  40  As  above. 

150P 


91  8  30  C50P  3/C  34x18x14  60  "Linear  phase.'' 


87  8  35  150P  2/C  40x12x12  65  As  above; 

swivel  base. 

89  8  15  150P  2/C  28x16x12  45  "Linear  phase." 


5  1150P  2/C  25x15x10  45  As  above. 


5  100P  -  31x12x12  j  45  Swivel  base. 

5  150P  2/C  23x14x10  38  "Linear  phase." 


5  150P  1/S  125x15x10  40  Ws  above. 


5  150P  1/S  28x12x12  40 

5  100P  1/S  23x14x10  35  "Linear  phase." 


0  150P  2/C  14x11x6 


5  25P  -  15x18x9  30 

5  100P  -  14x9x6  15 


20  50P  2/C  27x19x15  46 


15  35P  1/C  24x17x14  37 
15  BOP  -  22x13x12  25 


60  200P  I  1/C  32x31x9  55  "Low-diffraction 

phased  array." 


60  200P  -  26x19x15  70  Subwoofer. 

50  P50C  1/S  42x39x10  95 

2000P 

15  40C  3/S  1  12x42x32  70  Pass.  rad.  may  be 

150P  driven  as  second 

woofer. 
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Grafyx  SP-Seven 

99 

air  susp. 

r 

8 

r 

1 

2000 

43  19k  ±3 

86 

8 

10 

50  C 

23x13x9 

32 

1 

dome 

1 

Hartley  Products 

Reference 

1525 

infinite 

24 

- 

1 

250 

16  25k 

93.5 

5-8 

25 

300C 

- 

50x36x24 

300 

10 

cone 

1 

3000 

400P 

7 

cone 

1 

7000 

1 

dome 

1 

Concertmaster 

1225 

infinte 

18 

- 

1 

250 

16  25k 

93 

5-8 

25 

300  C 

- 

42x29x18 

150 

10 

cone 

1 

3000 

400P 

7 

cone 

1 

7000 

1 

dome 

1 

Holton  Tower 

450 

infinite 

10 

- 

2 

3000 

20  25k 

92 

4 

15 

150C 

- 

50x20x14 

105 

1 

dome 

1 

200P 

Zodiac  30DA 

250 

infinite 

10 

- 

2 

2000 

30  25k 

94 

4 

5 

100C 

- 

25x14x12 

65 

1 

dome 

1 

150P 

Zodiac  '77 

175 

infinite 

10 

- 

1 

2000 

35  25k 

92.5 

8 

5 

100C 

- 

30x15x12 

50 

1 

dome 

1 

150P 

Zodiac  1 A 

135 

infinite 

10 

- 

1 

2000 

40  25k 

92.5 

8 

5 

100C 

- 

22x15x9 

35 

1 

dome 

1 

150P 

Zodiac  Jr. 

90 

infinite 

8 

- 

1 

2500 

50  18k 

90.5 

8 

5 

50C 

- 

19x12x8 

25 

2 

cone 

1 

75P 

Heath 

AS- 1 348 

290 

air  susp. 

15 

- 

1 

500 

28-20k  ±3 

_ 

8 

8 

250C 

s 

38x24x15 

110 

p540 

414 

- 

2 

3DD0 

1 

dome 

3 

AS-1373 

160 

10 

- 

1 

500 

40-20k  ±3 

- 

8 

11 

200  C 

1 

26x15x12 

68 

p300 

414 

- 

1 

3000 

1 

dome 

1 

AS- 1344 

130 

614 

- 

2 

4000 

55-20k  ±3 

- 

4 

6 

100C 

1/S 

40x11x11 

- 

1 

dome 

2 

AS-1352 

100 

10 

_ 

1 

2800 

45-18k  ±3 

- 

8 

6 

100C 

1/S 

24x14x11 

55 

pi  80 

I3/* 

- 

1 

AS-1363 

p  1 90 

10 

- 

1 

750 

45- 1 8k  ±3 

- 

8 

5 

130C 

2/S 

25x14x11 

- 

414 

1 

4000 

1 

dome 

1 

HED 

H-15 

250 

reflex 

15 

- 

1 

2000 

32- 16k  ±4 

103 

4-8 

0.5 

100C 

T/C 

29x18x18 

63 

- 

horn 

2 

W-T2 

160 

reflex 

12 

horn 

1 

2000 

38  20k  ±4 

97 

4-8 

2 

50C 

T/C 

25x15x12 

42 

_ 

Dhorm 

1 

W-10 

150 

reflex 

10 

- 

1 

2000 

38  20k  ±4 

92 

4-8 

6 

40C 

1/C 

25x15x12 

39 

- 

Dhorm 

1 

H-12 

130 

reflex 

12 

_ 

1 

2000 

38-20k  ±4 

97 

4-8 

2 

50C 

1/C 

25x15x12 

33 

- 

Dhorm 

1 

H-10 

120 

reflex 

1  10 

- 

1 

2000 

38  20k  ±4 

92 

4-8 

6 

40C 

1/C 

25x15x12 

31 

Dhorm 

1 

Hitachi 

HS-530 

350 

air  susp. 

10 

cone 

1 

900 

30-1 7k  ±5 

- 

6 

- 

- 

- 

25x14x11 

38 

2  1/8 

cone 

1 

3000 

1 

dome 

1 

HS-330 

250 

air  susp. 

10 

cone 

1 

900 

40  18k  ±4 

— 

6 

- 

- 

- 

23x12x12 

32 

214 

cone 

1 

4000 

I1/* 

cone 

1 

HS-371 

200 

air  susp. 

12 

_ 

1 

1  1500 

- 

- 

8 

- 

- 

- 

24x15x13 

35 

6 

cone 

1 

6000 

1 

dome 

1 

HS-323R 

140 

air  susp. 

10 

- 

1 

3000 

- 

90 

8 

- 

- 

- 

22x12x12 

24 

1 

dome 

1 

IMF  Electronics 

RSPM  Mark  IV 

1250 

trans.  line 

11%x8V« 

flat 

1 

350 

17-ultrasonic 

- 

- 

50 

150C 

3 

4Dx20x 17 

119 

6 

cone 

1 

3000 

1% 

- 

1 

13,000 

y* 

dome 

1 

Monitor  TSL  80  II 

925 

trans.  line 

mx8’/< 

flat 

1 

350 

20-ultrasonic 

- 

- 

40 

100C 

T 

39x18x16 

97 

6 

cone 

1 

3000 

i% 

- 

1 

13,000 

% 

dome 

1 

Studio  TSL  5011 

550 

trans.  line 

8 

cone 

1 

375 

23-ultrasonic 

- 

4-8 

30 

70C 

1 

36x15x14 

60 

4 

cone 

1 

3000 

- 

dome 

1 

15,000 

,  - 

dome 

1 

Studio  ALS  40  II 

425 

active  line 

8 

cone 

1 

150 

28-20k 

- 

4-8 

25 

60C 

1 

27x14x14 

40 

8 

cone 

1 

375 

4 

cone 

1 

3000 

“ 

dome 

1 

Super  Compact 

245 

reflex 

8 

1  cone 

1 

375 

30-2  □  k 

- 

4-8 

20 

60  C 

- 

18x12x11 

20 

4 

cone 

1 

3000 

_ 

dome 

1 

Compact  II 

160 

reflex 

614 

cone 

1 

4000 

35-20k 

- 

4-8 

15 

40C 

- 

15x10x9 

13 

- 

dome 

1 

Infinity 

Quantum  Reference 

p6500 

dipole 

15 

cane 

1  1  variable 

18  32k  ±2 

- 

4 

150 

350 

3/C,  3/S 

80x48x24 

300 

Standard 

- 

EMIT 

20 

bass 

bass 

18 

line  source 

3 

100 

350 

h-f 

h-f 

Quantum  Line 

1200 

air  susp. 

12 

cone 

1 

200 

18  32k  ±2 

- 

4 

100 

500C 

3/C 

66x18x15 

190 

Source 

- 

dome 

6 

600 

- 

line  source 

8 

40D0 

1 

- 

coupler 

1 

1 

Kit;  ea.  driver 
fused;  rear- 
mounted  woofer. 


[As  above;  radiates 
from  2  adj.  sides. 
[Kit- 


Kit. 


Trans,  line  termin¬ 
ated  by  2nd  woofer 
w.  different  reso¬ 
nant  freq. 


“Watkins  dual¬ 
drive  woofers"; 
el.  crossover. 

'Watkins  woofer." 


J 
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Quantum  Jr. 

3000B 

Qb 


Isuphon 

Prominent  2002 


Janis  Audio 
JanisWl 
Janis  W2 
Janszen 
Z-50 


JBL 

D44000  Paragon 


/£'/  /  / , 

A*? A 

750  lair  susp.  1 12 


525  airsusp. 

425  airsusp. 
329  vented 

340  air  susp. 
275  jrrsdsp. 

210  - 

192  airsusp. 

139  air  fillip. 
105  - 


750  trans.  line 
470  pass.  rad. 
340  airsusp. 
300  airsusp. 
275  aifsusp. 
250  alt  susp. 
234  airsusp. 
150  Birsusp. 


1740  fl  sealed 
(set) 


960  vented 

489  vented 


line  source 

dome 

coupler 


dome 

coupler 


276  vented 

207  vented 


X 

1 

r  / 

200  2 

3 

600 

2 

1 

4000 

1 

1 

200 

2 

600 

1 

4000 

1 

1 

600 

1 

4000 

1 

2 

750 

1 

5000 

2 

1 

600 

1 

1 

4000 

1 

1 

600 

1 

f 

4000 

1 

1 

500 

1 

* 

5000 

1 

1 

600 

1 

t 

4000 

l 

1 

1 

1 

2500 

1 

2 

3500 

1 

1 

1 

11,000 

1 

1 

1 

800 

3000 

- 

800 

6000 

- 

3000 

1 

100 

1 

100 

1 

800 

2 

4000 

1 

800 

2 

4000 

1 

1 

800 

1 

i 

800 

i 

1 

1800 

i 

1 

800 

1 

1 

i 

1800 

i 

1 

1 

1800 

2 

500 

2 

7000 

2 

1 

70 

1 

BOO 

1 

1 

3000 

1 

1 

BOO 

1 

1 

8500 

1 

1 

1000 

1 

1 

6500 

1 

1 

1000 

1 

t 

6000 

I 

1 

1000 

1 

1 

4000 

1 

1 

800 

1 

1 

3000 

1 

1 

1 

1800 

V  /  /  V  /  AW  > 

*X  /  AAAA^AAA^A  ^  A 

^  /*  y  y*  *  AA 

!  f  -  It  I  45  I35OC  3/C  49*13*18  138  " 


35  250C  3/C  40x13x18  110  " 

30  250C  2/C  36x15x12  90  " 

15  250C  -  40x14x13  - 


30  250C  2/C  27x15x12  55  "Watkins  woofer"; 

pedastal  opt. 


25  200C  2/C  25x15x12  50  Pedestal  opt. 


15  150C  2/C  25x14x12  43  " 

15  150C  1/C  25x14x12  40  " 

10  100  -  18x12x10  -  Tweeter  rotates  for 

hor.  or  vert. 


86  5  35  50 C 

750P 


I  37x11x16  I  55 


2.2  70C  S  20x16x17  80  Floor-stand; 

100P  controls  bn 

top. 


3.5  60  C  C  20x11x9  26 

SOP 

5.6  30 C  C  17x9x8  19 

50P 

1  50C  C  8x5x4  6  Heatsink. 

70P 

60  150P  -  18x22x22  90  Subwoofer. 

60  150P  -  18x22x22  85  ” 

20  100C  2/C  55x18x17  125  Carbon  fiber  woofer; 

dipole  mid  &  high. 

20  100C  2/C  50x13x13  64  Dipole  mid  &  high. 

15  1Q0C  2/C  37x13x13  49  " 

20  100C  1/C  27x15x12  48 

20  100C  1/C  27x15x12  44 

20  75C  1/C  24x13x11  41 

20  75C  1/C  24x13x11  41 

20  75C  1/C  18x13x11  25 

10  1 25C  2/S,  C  36x104x24  695  Single-cabinet 

stereo. 

10  75C  3/C  bass:  225  3-pc.  syst.l  self- 

19x19x19  amplified  bass, 
sides: 

39x17x13 

10  150C  2/G  32x23x23  145  Acoustic  lens 

on  midr. 

10  75C  2/C  25x18x13  67 

10  75C  2/C  24x14x13  55 

10  75C  2/C  24x14x11  50 

10  35  C  2/C  25x14x13  47 

10  35C  l/C  23x15x12  44 
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21x13x10 


15x9  diamJ  12  Cylindr.  alum, 
end.;  opt.  wall 


31x17x12  66  120+60+60W  tri¬ 

amplifier. 

19x12x9  44  2x30W  biamplifier, 


38x16x18  80  Peak  lev.  ind.; 

fused;  on-axis 
ind.;  stepped  cabinet. 

32x13x15  70 


26x15x131  48 


26x15x13  40 


26x15x13  39 


23x13x11  30 


18*12x9  21 


36x14x13  80 


26x14x13  I  65 


50 


r 


319 

230 

vented 

12 

cone 

1 

1200 

_ 

_ 

8 

10 

100C 

_ 

25x15x12 

40 

514 

cone 

1 

3000 

2  VS 

cone 

1 

1 

dome 

1 

CL-4 

225 

vented 

10 

cone 

1 

500 

30  22k  ±3 

- 

8 

25 

200C 

2/S 

27x14x13 

59 

4% 

cone 

1 

5000 

1 

dome 

1 

Pistol  CT  38 

209 

- 

8V* 

cone 

2 

- 

- 

_ 

4 

10 

75  C 

_ 

41x11x11 

_ 

2  VS 

- 

2 

Classic  One 

199 

airsusp. 

10 

cone 

1 

1900 

- 

- 

8 

15 

60  C 

C 

24x12x12 

_ 

1 

dome 

1 

318 

190 

vented 

12 

cone 

1 

- 

56- 18k 

95 

8 

10 

75C 

1/C  I 

23x14x11 

- 

2V* 

cone 

1 

CL-3 

170 

vented 

10 

cone 

1 

1500 

35  20k  ±3.5 

- 

8 

20 

100C 

26x14x12 

53 

2Vt 

cone 

1 

10,000 

2 

cone 

1 

CB  10 

135 

vented 

10 

cone 

1 

- 

40  18k  ±4 

- 

8 

10 

100C 

1/S 

20x15x7 

35 

2VS 

cone 

1 

317A 

130 

vented 

10 

cone 

1 

~ 

45  18k 

- 

8 

10 

50C 

1/C 

23x12x10 

_ 

2% 

cone 

1 

CB-8 

115 

vented 

8 

cone 

1 

- 

47  18k  ±4 

_ 

8 

8 

100C 

1/C 

20x11x7 

27 

2  VS 

cane 

1 

331 A 

99 

vented 

8% 

cone 

1 

50  18k 

- 

8 

8 

50  C 

_ 

21x12x9 

_ 

Tk 

cone 

1 

lipseh 

Klipschorn 

1651 

horn 

15 

- 

1 

400 

35- 17k  ±5 

104 

8 

- 

105C 

- 

52x31x29 

200 

- 

horn 

1 

6000 

at 

- 

horn 

1 

4  ft 

Belle  Klipsch 

1374 

horn 

15 

- 

1 

400 

45  17k  ±5 

104 

8 

- 

105C 

_ 

36x30x19 

125 

- 

horn 

1 

6000 

at 

- 

horn 

1 

4  ft 

Cornwall 

746 

vented 

15 

- 

1 

600 

38-17  ±5 

98.5 

B 

_ 

105C 

_ 

36x26x16 

108 

- 

horn 

1 

6000 

at 

- 

horn 

1 

4  ft 

La  Scala 

618 

horn 

15 

- 

1 

400 

45- 1 7k  ±5 

104 

8 

_ 

105C 

_ 

35x24x25 

110 

671 

- 

horn 

1 

6000 

at 

- 

horn 

1 

4  ft 

Heresy 

436 

inf.  baffle 

12 

- 

1 

700 

50-  17k  ±5 

96 

8 

- 

105C 

21x16x13 

55 

- 

horn 

1 

6000 

at 

- 

horn 

1 

4  ft 

OSS 

Model  One  A 

1500 

dipole 

1845  in.2 

elect. 

1 

250 

32  20k  -3 

83 

4 

75 

300P 

_ 

49x32x10 

150 

461  in.2 

elect. 

1 

1600 

108  in.2 

elect. 

1 

6500 

14  in.2 

elect. 

1 

Model  Two 

750 

dipole 

615  in.2 

elect. 

1 

250 

37  19k  ±3 

4 

75 

300P 

1/C 

41x24x12 

82 

165  in.2 

elect. 

1 

2500 

1 

dynamic 

1 

CM/1030A 

425 

reflex 

10 

cone 

1 

400 

29  19k  -3 

96 

4 

15 

200P 

3/S 

39x17x15 

74 

5 

cone 

2 

2500 

1 

dome 

1 

6000 

1 

dome 

1 

CM/1020A 

325 

reflex 

10 

cone 

1 

450 

3 1  - 1 8.5k  -3 

95 

4 

15 

150P 

2/S 

33x16x14 

60 

5 

cone 

1 

3000 

1 

dome 

1 

CM/ 1 0 1 0  A 

225 

reflex 

10 

pass.  rad. 

1 

2500 

35  17.5k  -3 

92 

4 

15 

100P 

1/S 

28x16x11 

44 

8 

cone 

1 

1 

dome 

1 

CM/530 

150 

reftex 

8 

cone 

1 

2800 

36  17k  -3 

89 

4 

15 

75P 

1/C 

24x14x12 

35 

8 

pass.  rad. 

1 

1 

dome 

1 

ustom  Acoustics 

Titan  Labyrinth 

1499 

trans.  line 

12 

cone 

2 

350 

24  22k  ±2.5 

96 

4 

15 

150C 

4/C 

48x30x18 

325 

5 

cone 

2 

2500 

500P 

IV, 

dome 

1  1 

7500 

1 

dome 

!  1 

AEI-Amp  Eater 

1399 

trans.  line 

12 

cone 

4 

350 

28-22k  ±3 

99 

2-8 

15 

200C 

C 

48x30x18 

340 

5 

cone 

2 

2500 

800P 

IV* 

dome 

2 

7500 

1 

dome 

2 

TAS-Challenger 

799 

trans.  line 

12 

cone 

2 

350 

28  22k  ±3 

96 

4 

15 

150C 

c 

36x24x16 

185 

5 

cone 

1 

2500 

500P 

IV* 

dome 

1 

7500 

1 

dome 

1 

Labyrinth 

749 

trans.  line 

12 

cone 

1 

350 

19-22k  ±2.5 

91 

8 

15 

100C 

3/C 

48x16x18 

130 

5 

cone 

1 

2500 

300P 

IV* 

dome 

1 

7500 

1 

dome 

1 

Trapezoid 

499 

trans.  line 

12 

cone 

1 

350 

29  22k  ±3 

93 

8 

15 

100C 

C 

40x16x13 

100 

5 

cone 

1 

2500 

300  P 

1 

IV* 

dome 

1 

7500 

1 

1 

dome 

1 

Regency 

349 

trans.  line 

12 

cone 

1 

350 

30  22k  ±3 

92 

'  8 

15 

100C 

C 

26x16x13 

76 

5 

cone 

1 

2500 

300P 

v/* 

dome 

1 

Signet 

259 

trans.  line 

12 

cone 

1 

700 

34-22k  ±3 

95 

8 

15 

100C 

c 

26x16x13 

70 

5 

cone 

1 

2500 

300P 

1 

dome 

1 

Impulse 

199 

trans.  line 

12 

cone 

1 

700 

39-2 Ik  ±3 

92 

8 

15 

100C 

c 

24x14x9 

48 

5 

cone 

1 

2500 

300P 

1 

dome 

1 

r^/ 

One  rear-fire  tweeter. 


Adi.  bass  with 
removable  woofer 
mass. 


Opt.  tilt  & 
straight  bases; 
fused. 
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POPULAR  ELECTRONICS 


Lafayette  Radio  Electronics 

w 

X 

f 

r  i 

X 

Criterion  3003 

300 

air  susp., 

12 

cone 

1 

2000 

30  25k  ±3 

91 

6 

20 

180C 

1/C 

39x15x15 

pass.  rad. 

12 

pass.  rad. 

1 

- 

Heil  AMT 

1 

Criterion  3002 

240 

air  susp., 

10 

cone 

1 

2000 

35  25k  ±3 

90 

6 

20 

160C 

1/C 

39x12x14 

pass.  rad. 

10 

pass.  rad. 

1 

- 

Heil  AMT 

1 

Criterion  3001 

200 

vented 

10 

cone 

1 

2000 

40  25k  ±3 

89 

6 

15 

150C 

1/C 

25x15x15 

- 

Heil  AMT 

1 

Criterion  2003A 

200 

reflex 

15 

cone 

1 

900 

20  20k 

95 

8 

15 

120C 

2/C 

29x18x13 

- 

horn 

1 

5000 

200P 

- 

ring 

2 

Criterion  2002A 

160 

reflex 

12 

cone 

1 

2000 

20  20k 

96 

8 

10 

90C 

2/C 

26x16x14 

- 

horn 

1 

4000 

180P 

- 

ring 

2 

Criterion  2001 A 

120 

reflex 

10 

cone 

1 

2000 

30  20k 

96 

8 

10 

70C 

2/C 

25x15x14 

- 

horn 

1 

4000 

140P 

- 

ring 

1 

Lancer  Electronics 

BB-3 

550 

vented 

12 

cone 

1 

100 

18  22k  ±3 

- 

8 

20 

100C 

2/C 

woofer: 

6 

cone 

2 

2500 

160P 

18x21x21 

1 

dome 

1 

satellites: 

12x8x7 

PA-20 

450 

vented 

12 

cone 

1 

1000 

20  22k  ±4.5 

— 

8 

20 

75C 

2/C 

39x18x13 

5 

cone 

1 

4000 

120P 

1 

dome 

1 

SC-8 

360 

vented 

12 

cone 

2 

500 

20  22k 

_ 

8 

10 

75C 

2/C 

28x18x13 

5 

dome 

1 

4500 

120P 

1 

dome 

1 

SC-7  A 

280 

air  susp. 

12 

cone 

1 

500 

20-20k 

- 

8 

10 

75C 

2/C 

26x15x12 

5 

dome 

1 

4500 

120P 

1 

dome 

1 

SC-9T 

250 

air  susp. 

10 

cone 

1 

500 

20  22k 

_ 

8 

10 

50C 

2/C 

38x12x12 

5 

dome 

1 

4500 

90P 

1 

dome 

2 

SC-4A 

200 

air  susp. 

12 

cone 

1 

500 

20-20k 

- 

8 

10 

50C 

2/C 

24x15x13 

5 

dome 

1 

4500 

90P 

1 

dome 

1 

SC-10A 

130 

air  susp. 

10 

cone 

1 

2500 

20-20k 

- 

8 

10 

50C 

1/C 

20x13x10 

n 

dome 

1 

90P 

9535-2 

100 

air  susp. 

12 

cone 

1 

3000 

30  20k 

- 

8 

5 

35C 

_ 

25x14x12 

n 

dome 

1 

50P 

Leak 

3090 

B70 

trans.  line 

15 

cone 

1 

350 

35  26k  ±3 

88 

6 

- 

100C 

2 

47x20x15 

7 

cone 

1 

2000 

160P 

4 

cone 

1 

7000 

2x1 

- 

1 

3080 

550 

air  susp. 

10 

cone 

1 

450 

38-22k  ±3 

85 

8 

12 

80  C 

_ 

33x14x17 

6% 

cone 

1 

3500 

« 

dome 

- 

3050 

355 

air  susp. 

6% 

cone 

2 

4000 

48  22k  ±3 

85 

8 

12 

50C 

- 

25x12x13 

y. 

dome 

1 

3030 

230 

air  susp. 

5 

cone 

2 

4000 

60  22k  ±3 

85 

8 

12 

35  C 

- 

21x10x11 

% 

dome 

1 

3020 

175 

reflex 

5 

cone 

1 

3000 

62  22k  ±3 

85 

8 

12 

25C 

- 

17xBxl1 

y* 

dome 

1 

Lentek 

S-4 

640 

air  susp. 

6 

- 

1 

2500 

60  18k  ±3 

78 

8 

25 

75C 

- 

20x10x10 

i 

dome 

1 

100P 

Linn  Products 

□  MS  Isobarik 

p  1920 

Isobarik 

12x9 

cone 

1 

375 

20  20k  ±3 

- 

4 

50 

- 

- 

30x15x16 

5 

cone 

2 

3000 

1 

dome 

2 

LTC 

TX-5 

550 

air  susp. 

10 

cone 

1 

2600 

36  24k  ±3 

94 

8 

25 

100C 

1/C 

30x28x10 

1 

dome 

4 

150P 

100 

340 

air  susp. 

10 

cone 

1 

2600 

36  22k  ±3 

94 

8 

25 

80C 

1/C 

39x13x12 

1 

dome 

4 

100P 

50 

240 

air  susp. 

10 

cone 

1 

2600 

36  20k  ±4 

94 

8 

25 

80C 

1/C 

27x15x12 

1 

dome 

2 

1QGP 

25 

180 

aii  susp. 

10 

cone 

1 

2600 

40  18k  ±4 

94 

8 

25 

60C 

1/C 

24x14x12 

1 

dome 

1 

80P 

LTL  Electronics 

TP  6953 

150 

_ 

6x9 

cone 

1 

800 

30  20k 

- 

8 

5 

80C 

- 

- 

5 

cone 

1 

1500 

160P 

3 

cone 

1 

CP  693 

150 

_ 

6x9 

cone 

1 

2500 

30  20k 

- 

8 

5 

80C 

- 

- 

3 

- 

1 

160P 

TP  653 

120 

_ 

6 

cone 

1 

800 

40  20k 

- 

8 

5 

80C 

- 

i  - 

5 

cone 

1 

1500 

160P 

CP  63 

120 

_ 

3 

6 

cone 

1 

2500 

40-20k 

_ 

8 

5 

80C 

- 

_ 

3 

- 

i 

160P 

Magnepan 

MG-I 

495 

dipole 

354  in.2 

planar 

1 

2400 

50  17k  ±4 

82 

5 

35 

200P 

- 

60x22x2 

67  in.3 

planar 

Marantz 

DS-940 

400 

infinite, 

12 

cone 

1 

750 

30-22k  ±3 

90 

8 

15 

150C 

2/C 

15x45xT2 

vented 

5 

cone 

1 

2300 

VA 

- 

1 

5000 

s. _ 

1 

1 

62 


3-unit  system. 


"Phase-aligned.'' 


Omnidirectional. 


2-pc,  end.  vv/  swivelling 
top;  casters. 


''Phase-compensated." 


As  above, 
stepped  cab. 


Top-tire  midrange 
&tweeter. 


Ctrc.  breaker;  tweeter 
plot,  circ.;  swivel  stand. 


Dther  sizes  avail. 


Choice  of  inf.  baffle  or 
vented  operation  via 
removable  plug. 


JUNE  1978 


s 

yv 

y  / 

/  ^ 

A 

yj 

y  / , 

/g 

y* 

f/ 

A* 

A*j 

ak 

DS  930 

340 

infinite, 

12 

cone 

1 

750 

33-22k  ±3 

90 

8 

15 

125C 

m 

28x15x12 

58 

vented 

5 

cone 

1 

2300 

VA 

- 

1 

5000 

DS-920 

340 

infinite, 

1 

12 

cone 

1 

1 

750 

33-20k  ±3 

90 

8 

15 

125C 

38x15x12 

65 

vented 

5 

cone 

1 

2500 

VA 

- 

1 

HD-880 

320 

infinite, 

12 

cone 

1 

750 

30  22k  +3 

90 

8 

- 

150C 

m 

40x16x12 

79 

vented 

5 

cone 

1 

2300 

VA 

- 

1 

5000 

DS-900 

280 

infinite, 

1 

10 

cone 

1 

1 

750 

35-20k  ±3 

88 

8 

15 

100C 

2/C 

28x15x12 

55 

vented 

5 

cone 

1 

2500 

VA 

- 

1 

HD-770 

260 

infinite, 

12 

cone 

1 

750 

33  22k  ±3 

90 

8 

- 

125C 

S/C 

27x15x12 

57 

vented 

5 

cone 

1 

2300 

VA 

1 

- 

] 

1 

5000 

HD-660 

200 

infinite, 

1 

10 

cone 

1 

1 

750 

33  20k  +3 

88 

8 

_ 

100C 

vt 

24x15x12 

45 

vented 

5 

cone 

1 

2500 

VA 

- 

1 

7  MK  II 

160 

infinite 

12 

cone 

1 

800 

35  20k  ±3 

88 

8 

15 

200C 

2/d 

26x14x12 

49 

5 

cone 

1 

2500 

1% 

1 

HD-550 

150 

infinite, 

8 

cone 

1 

800 

40  20k  ±3 

88 

8 

- 

75C 

2/C 

23x13x10 

33 

vented 

5 

cone 

1 

1 

3000 

6  MK  If 

120 

vented 

id 

cone 

1 

1 

2500 

35-20k  ±3 

88 

8 

15 

125C 

,  1/C 

26x15x12 

46 

n 

- 

1 

5MK  II 

100 

infinite 

8 

cone 

1 

2500 

40-18k  ±3 

88 

8 

10 

60  C 

l/C 

23x12x10 

32 

n 

- 

1 

HD-440 

90 

infinite 

8 

cone 

1 

2000 

40  18k  ±3 

87 

8 

- 

50C 

- 

19x11x19 

25 

3  % 

- 

2 

8000 

Marlin  Speakers  Div. 

Eastern  Sound 

Sound  Tower 

449 

air  susp. 

8 

cone 

4 

1000 

38-1 8k  ±5 

95 

8 

50 

100P 

2/C 

52x16x10 

90 

5 

dome 

1 

5000 

- 

horn 

4 

Magnificat 

429 

air  susp. 

12 

cone 

2 

500 

26-22k  ±5 

93 

4 

50 

100P 

m 

38x18x14 

90 

5 

dome 

1 

4000 

- 

dome 

2 

Gamma  1500 

379 

air  susp. 

15 

cone 

1 

500 

2  6- 20k  ±4 

92 

8 

25 

GOP 

2/C 

71x43x38 

59 

5 

cone 

1 

4400 

3 

_ 

4 

Gamma  1200M 

339 

air  susp. 

12 

cone 

1 

600 

25-20k  ±3 

91 

8 

25 

60P 

2/C 

71x38x31 

53 

5 

cone 

1 

5000 

4 

_ 

1 

Gamma  412 

269 

air  susp. 

12 

cone 

1 

750 

30-1 8k  ±3 

92 

8 

20 

55P 

z/c 

64x36x30 

48 

5 

cone 

1 

4400 

3 

- 

2 

Gamma  310 

179 

air  susp. 

10 

cone 

1 

1000 

35  18k  ±3 

93 

8 

15 

50P 

2/e 

54x31x25 

33 

5 

cone 

1 

4500 

3 

_ 

1 

Gamma  308 

119 

air  susp. 

8 

cone 

1 

1000 

40-1 8k  ±4 

92 

8 

15 

45P 

m  | 

54x31x18 

26 

5 

cone 

1 

5000 

4 

_ 

1 

Gamma  208 

99 

air  susp. 

8 

A 

cone 

1 

1 

1500 

40- 18k  ±5 

92 

8 

15 

40P 

vt 

45x26x24 

22 

Matrecs  Industries 

1 

MA-254 

255 

air  susp. 

15 

- 

1 

1000 

25-24k 

- 

8 

20 

65C 

- 

_ 

65 

10 

pass.  rad. 

1 

6000 

70P 

4% 

cone 

2 

3% 

piezo 

1 

n 

ring 

1 

MA-224 

212 

air  susp. 

12 

cone 

1 

1000 

30-24k 

- 

8 

10 

50  C 

_ 

50 

4  A 

cone 

1 

6000 

55P 

VA 

piezo 

- 

MA-203 

166 

air  susp. 

10 

cone 

1 

1000. 

30  22k 

- 

8 

5 

40C 

26x15x11 

32 

4’/* 

cone 

1 

6000 

45P 

2 % 

- 

1 

MA-123 

90 

air  susp. 

12 

cone 

1 

1000 

35-22k 

98 

8 

8 

45  C 

24x15x10 

29 

4  y* 

cone 

1 

6000 

BOP 

VA 

ring 

1 

Me  Intosh  Laboratory 

XR7 

999 

air  susp. 

12 

cone 

2 

250 

20-20k* 

90 

8 

30 

200P 

_ 

40x2dx15 

125 

8 

cone 

1 

1400 

VA 

dome 

4 

7000 

VA 

dome 

2 

ML-2 

799 

air  susp. 

12 

cone 

2 

250 

20-20k* 

90 

8 

30 

100P 

-  - 

29x28x21 

144  4 

8 

cone 

1 

1500 

VA 

dome 

1 

3000 

VA 

dome 

2 

7000 

XR6 

750 

air  susp. 

12 

cone 

1 

250 

20  20k* 

89 

8 

30 

200  P 

_ 

36x18x13 

81  ' 

8 

cone 

1 

1400 

VA 

dome 

1 

7000 

1 

dome 

1 

XR5 

499 

air  susp. 

12 

cone 

1 

250 

20-20k  * 

89 

8 

30 

200  P 

_ 

30x15x12 

76  * 

8 

cone 

1 

1400 

VA 

- 

2 

7000 

VA 

dome 

i  1 

As  per  DS-940. 


•Response  with 
Me  Intosh  equalizer; 


J 
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POPULAR  ELECTRONICS 


Mesa  Electronics  Sales 
120 


Micro-Acoustics 
FRM  1 A 


Mirsch 

OM3-29 


Mitsubishi 

DS50C5 


Monitor  Audio 
MA3  Series  II 


Mordaunt-Short 

Pageant 


Nakamichi  Research 
Slimline  Reference 
Monitor 


JUNE  1978 


79 


w 


Norman  Laboratories 
Nine 


Normende-Sterling 
Hi- Fidelity 
804 


Ohm  Acoustics 
OHM  F 


Optonica 

CP-5151 


Onkyo  USA 
240 


Panasonic 

SB1800 


Pirenthian 

3600M 


440  air  susp. 
290  air  susp. 
200  air  susp. 
130  air  susp. 


325  vented, 
pass.  rad. 


200  vented 
160  vented 


250  air  susp. 
165  air  susp. 
380  pass.  rad. 
200  pass.  rad. 
170  pass.  rad. 
100  pass.  rad. 


299  lair  susp. 


179  lair  susp. 


110  lair  susp. 


y  ///#»/ 

'  ^  A  AAA^AAA^\A/ AAA  & 


3 

X 

1500 

3 

2 

1500 

2 

1 

1500 

2 

1 

1 

1500 

2 

1000 

1 

1 

10,000 

1 

1 

7500 

1 

1 

10,000 

1 

1 

7500 

1 

- 

1 

1700 

1 

1 

5000 

1 

1 

1700 

1 

5000 

1 

1 

1 

1700 

1 

1 

1700 

1 

\ 

10,000 

1 

1 

1700 

1 

500 

1 

i 

6000 

1 

1 

1 

1 

1200  - 

1 

1 

700  - 

1 

1 

4500 

1 

1 

1 

2000  ! 

1 

1 

3500 

1 

1 

1 

3000 

1 

1 

1 

5000 

1 

2 

1 

5000 

1 

20-80 

4  5 

1OO8OO 

2 

3000- 

4 

7000 

2 

150  : 

2  1 

50-750 

2 

750- 

2 

5000 

5000+ 

1 

500  : 

1 

500- 

1 

3000 

3000 

2 

700 

1 

6000 

1 

j 

11,000 

1 

1 

800  ; 

1 

1 

6500 

1 

1 

4400  ; 

1 

1 

4500 

-  70C  2/S  40x16x15  75 

-  70C  1/S  38x15x13  60 

-  50  C  1/S  24x16x13  40 

-  35  C  -  23x12x10  28 


91  4-8  10  90C  -  26x14x9  29 

92  4-8  7.5  50 C  -  17x11x9  18 


92  4-8  7.5  50 C 

92  4-8  5  35C 

82  3.7  75 


17x11x7  15 


82  3.7  75  -  -  44x18x18  75  Single  omnidirectional 

Walsh  driver. 

86  4-8  10  -  1/S  27x15x11  54 


86  6-8  10  -  1/S  25x14x10  43 


86  6-8  10  -  I  1/S  25x14x10  42  i 


87  4-8  8 


1/S  20x12x10  35 


86  8  6  7  -  1/S  22x12x7  20 

-  8  20  90C  2/C  27x16x14  62  Triampable;  30-kHz 

filter. 

-  8  10  35C  -  29x15x12  33 

93  8  20  100C  2/C  27x17x13  45  Carbon  fiber 

midr.  cone. 

91  8  15  80  C  1/C  22x14x13  30 

-  8  5  SOP  30x18x12  50 

-  8  5  40P  -  25x15x11  30 

'-  8  5  30P  -  22x13x8  25 

-  8  5  30P  -  22x13x8  25 


3-unit  system; 
150W  bass  servo 
amplifier. 


30  150C  2/C  41x13x19  135 


-  8  25  60C  2/C  24x16x11  48 


8  10  10QC  3/C  44x15x13  84 


8  6  1 90C  2/C  24x14x12  47 


-  8  5  80C  2/C  24x14x12  32 
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Phase  Linear 
III 


/&/  4? 

J'/  f 


/jm 


T 350  vented 
(set)  dipole 


/  ^  ^  ^  /  vcP  /  Jv  /  ^  Nv?  /^y 

**  /  tf/y  v  ^  A'  $/  ^ 


100  24-22k  ±3 
600 
3000 
8000 


6  100  350C  3/C  63x24x5  223  4-way,  4-piece-two 

7Q0P  panels;  subwoofer; 

variable  equalizer. 


U.S.  Pioneer  Electronics 
HPM-200 


Project  100A 


Plasmatronics 
Hill  type  1 


Point  3  Systems 
Point  3  System 


Polk  Audio 
Model  10 


Power  Research 
Products 
System  lll-E 


1300  mot.  fdback.  12 

2 
1 

430  mot.  fdback.  10 

2 
1 

380  mot.  fdback.  8 

2 

300  air  susp.  12 

2 

1 

200  air  susp.  10 

2 
1 

200  mot.  fdback.  7 

1 

110  air  susp.  8 

p200  vented  10 

4 

TU 

550  air  susp.  10 

214 


400  air  susp. 
(set) 


210  I  fluid  coup. 


150  Ifluid  coup. 


1 10  Ifluid  coup. 


100  Ifluid  coup.  I  414 


840  ventless 
duct 


100  24-100  ±3 


500  20  20k 
3000 


500  27  20k 
3500 


500  35  20k 
4000 


1500  32  20k 
5500 


1500  35  20k 
5500 


2500  45-17. 5k 
8000 


100  25-25k 
700 
2000 
5000 

750  25-40k 
2600 
8500 

1200  30-25k 
4000 
12,000 

800  25-22k 
2000 
5000 
10,000 

1200  35-25k 
4000 
12,000 

4000  35-25k 
10,000 

700  40-20k 
6000 


2  125  20  20k  ±3 

2  5000 

1 


60  30  20.5k  +2 
3000 


60  33-20.5k  +2 
3000 


60  40-2 Ik  ±3 
3000 


100  60  20.5k  ±2 
3000 


55  26-22k  ±4 
275 
3000 


100  350C  —  19x22x22  10Q  Subwoofer. 

700P 

-  —  4  26x17x13  67  Triamplifier. 

50W  servo+35W+15W. 

-  —  -  21x13x11  -  Biamplifier: 

40W  servo+29W. 

-  15x11x9  26  " 


-  8  20  80C  2/S  28x15x15  54 


-  8  20  60  C 


26x14x11  42 


9x12x7  20  25W  servo-amp. 

24x14x11  38 


27x15x13  39 


89  6  50  100C  3/S  32x29x19  Polymer  film  tweeter  & 

200P  super  tweeter;  carbon 

fiber  cone  woofer. 

92.5  6.3  50  125C  2/C  39x18x18  82  Polymer  film  omnidirec- 

300P  tional  super  tweeter, 

carbon-fiber  cone 
woofer. 

92.5  8  50  50C  2/C  26x15x16  59  Polymer  film  super 

200P  tweeter;  carbon 

fiber  cone  woofer. 

97  8  10  100P  2/S  25x17x11  52 


30  30 C  2/C  24x14x13  39  As  per  HPM-100. 

120P 


20  20C  1/C  23x13x13  29 

100P 


10  30C  -  23x13x11  30 

GOP 


58x25x19  150  Ionized  gas  discharge 
(plasma)  &  Class  A 
tube  amp  for  HF;  re¬ 
quires  1  tank  helium 
ea.  300-500  hrs.  play; 
"low  tank"  light. 

15x24x14  3-pc  system-2  satellites 
&  subwoofer;  "time- 
aligned"  midrange  & 
tweeter. 

28x6x12  50 


24x14x9  36 


45x16x16  110  Bidirectional. 
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System  IV 

435 

ventless 

10 

cone 

1 

75 

26  22k±4 

83 

8 

60 

120C 

_ 

39x19x12 

70 

duct 

6 

cone 

1 

400 

250P 

3 

- 

1 

4500 

1 

piezo 

1 

Rovner  5 

310 

ventless 

10 

cone 

1 

85 

32  18k  ±4 

85 

B 

40 

80C 

- 

34x14x12 

45 

" 

duct 

5 

cone 

1 

800 

150P 

1% 

dome 

1 

Rtivner  6 

170 

ventless 

8 

cone 

1 

900 

40-1 6k  ±4 

84, 

8 

25 

40C 

- 

32x12x9 

25 

duct 

VA 

dome 

1 

80P 

PSB  Speakers 

Beta  lj 

495 

reflex 

8 

cone 

1 

1500 

30  20k  ±2.5 

84 

4 

50 

85C 

2/S 

23x12x11 

35 

Motional  feedback  , 

1 

dome 

1 

150P 

w/any  amp. 

Passif  II 

280 

pass.  rad. 

8 

cone 

1 

2000 

70-20k±2 

- 

8 

20 

60C 

- 

30*14x13 

40 

10 

1 

pass.  rad. 
dome 

1 

1 

Passif  1 

200 

pass.  rad. 

7 

cone 

1 

2000 

70-20k  ±2 

- 

8 

15 

50C 

- 

26x12x10 

30 

8 

pass.  rad. 
dome 

1 

1 

Avante  11 

170 

reflex 

8 

1 

cone 

dome 

1 

1 

1500 

70-20k  ±3 

- 

8 

12 

40C 

20x11x10 

25 

Avantini  II 

100 

reflex 

7 

cone 

dome 

1 

1 

1500 

85-20k  ±3 

- 

8 

10 

30C 

- 

15x9x8 

15 

Pyramid 

Metronome  2+2W 

p3000 

air  susp. 

14 

- 

1 

70 

29-90k  ±3 

88 

8 

150 

- 

- 

25x28x17 

110 

1  subwoofer  +  1 

air  susp. 

8 

_ 

1 

700 

55-22k  ±3 

88 

8 

150 

- 

1/S 

18x13x8 

27 

full-range  each 

414 

- 

1 

2500 

channel;  cross-  j. 

2 

- 

1 

5000 

over  freqs.  over-  j, 

lap. 

Metronome  T1 

plOOO 

- 

Y< 

ribbon 

1 

- 

4k-60K  ±3 

92 

4 

10 

10C 

- 

5x3x8 

15 

Tweeter  only. 

3  Y« 

40P 

Quadraflex 

ST  21 

300 

air  susp., 

15 

- 

1 

250 

28  22.5k  ±4 

_ 

8 

10 

- 

2/C 

40x13x19 

90 

Fused. 

t ran s.  line 

6 

- 

1 

3000 

- 

dome 

1 

ST  19 

230 

air  susp., 

12 

- 

1 

500 

32 -22. 5k  ±4 

- 

8 

10 

- 

2/C 

26x13x15 

60 

Fused. 

trans.  line 

6  Vi 

- 

1 

3000 

- 

dome 

1 

ST  17 

170 

- 

10 

- 

1 

600 

38-20k  ±4 

_ 

8 

10 

- 

2/C 

25x12x14 

52 

Fused. 

6Ys 

- 

1 

3000 

2!4 

_ 

1 

ST  15 

130 

air  susp. 

10 

- 

1 

1500 

45  20k  ±4 

_ 

8 

10 

- 

none 

23x11x13 

30 

Fused. 

VA 

- 

1 

ST  11 

Qysonic  Research 

99 

air  susp. 

8 

“* 

1 

1500 

55-20k  14 

“ 

8 

10 

- 

none 

21x10x12 

37 

Fused. 

Qysonic  Array 

425 

8 

cane 

2 

800 

28-22k  +2,  -5 

92 

6 

30 

50C 

3/C 

48x13x10 

65 

Takes  less 

4V, 

- 

1 

3000 

120P 

than  1  ft2. 

2 

cone 

1 

8000 

1 

dome 

1 

Qysonic  Laug 

199 

8 

cone 

2 

90 

28-100  +2,-5 

6 

30 

100 

none 

34x12x10 

50 

Center-channel  bass 
unit  for  use  with 

TAD  or  Micro. 

Separate  channel 
drivers. 

Qysonic  TAD 

179 

4 

cane 

2 

2000 

40-20k 

89 

15 

- 

30C 

1/C 

25x8x7 

23 

2 

1 

cone 

dome 

1 

1 

8000 

100P 

Qysonic  Micro 

89 

3 

- 

2 

3000 

80  18k  +2,  -5 

80 

6 

8 

20C 

none 

11x5x4 

15 

1 

cone 

1 

60P 

Realistic 

Marh  1 

200 

air  susp. 

15 

- 

1 

900 

20-25k 

88 

8 

_ 

100 

2/S 

28x18x12 

50 

4-cell 

1 

5000 

horn 

- 

horn 

1 

Optimus  T-100 

150 

air  susp. 

8 

- 

2 

3500 

55- 18k  ±3 

90 

8 

- 

75 

2/S 

35x13x12 

38 

3 

cone 

1 

0  primus- 10 

140 

pass.  rad. 

8 

- 

1 

3000 

42  20k  +3 

88 

8 

_ 

75 

1/S 

25x15x10 

_ 

10 

pass.  rad. 

1 

3  v* 

dome 

1 

Qptimus-25 

130 

air  susp. 

12 

_ 

1 

1300 

45-20k 

_ 

8 

_ 

60 

2/S 

25x14x12 

_ 

4 

cone 

1 

6000 

254 

dome 

1 

Opttmus-5B 

120 

air  susp. 

12 

- 

1 

1500 

40  20k 

87 

8 

- 

75 

2/S 

25x14x11 

37 

3 

- 

2 

8000 

3 

_ 

1 

Nova-7B 

170 

air  susp. 

10 

- 

1 

2000 

45  20k 

87 

8 

- 

55 

1/S 

22x12x11 

30 

3 

_ 

2 

Optimus-21 

100 

an  susp. 

10 

- 

1 

1200 

58-1 8k 

88 

8 

- 

70 

1/S 

22x12x11 

23 

RH  Labs 

SB-1W 

350 

air  susp. 

12 

cone 

1 

- 

- 

- 

- 

- 

100 

- 

21x37x21 

118 

Subwoofer. 

Rogersound 

RSL  6600 

400 

•e*  ex 

U 

cone 

2 

800 

25  20k 

- 

4 

10 

200C 

2  C 

46x18x11 

90 

"Twin  sub- 

5 

cone 

2 

5000 

enclosure", 

- 

horn 

1 

fused. 

RSLMax 

|  300 

Of  G* 

12 

cone 

1 

800 

30  20k 

- 

8 

12 

125C 

2  C 

32xT8x12 

60 

Fused. 

5 

1 

cone 

dome  | 

1 

1 

4000 

V —  j 
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RSL  Ranger 
RTR 

DR-1  Dymistatic 


HPR-12  Magnum 


Sansui 

SP-L800 


12  cone 

5  cone 

1  dome 

10  cone 


1290  see  "remarks"  12 
10 


1  800  4020k 

1  5000 

1 

i  800  4220k 


950  27  35k 
10  000 

1250  28-35k 
10.000 

1250  30  35k 
10.000 

1400  32  20k 
7500 

1400  32  20k 
7500 

1200  T  .2  k -30k 
1500  1.5k  30k 


-  B  10  I00C  2  C  25*15*12  49  1  Fused. 


15  80C  2  C  25x15*12  39  Fused 

75  125C  -  -  Subwoofer  section 

250C  of  2-piece  system 

"negative  environment 
enclosure." 

-  49x17x17  Circular  tweeter 

array  powered  by 
special  amp.  in 
woofer  cabinet. 

15  100  2  C  36*15x13  -  Circuit  breaker. 


25  120  2  C  48x17x17  -  Circuit  breaker. 


25  100  2  C  42x15x13  -  Circuit  breaker, 


25  80  2  C  127x15x14  -  ICircun  breaker. 


20  80  1'C  26x14x12  -  Circuit  breaker. 

20  80  1  C  26x14x12  -  Circuit  breaker,. 

15  100  1C  20x17x17  -  Add-on  tweeter  arrays 

15  60  1  C  15x15x12  -  with  built-in  cross¬ 

over, circuit  breaker. 

-  300P  VC  36x18x16  94  Casters; 

bi-amp  capability. 

-  200P  VC  33x17x15  82  " 


1000  25  23k 
6000 
10,000 


-  220P  VS  26x18x11  47 


1000  25  23k 
6000 


1  10,000 
2 


1500  30  23k 
5000 
10.000 

1500  30  23k 
6000 


-  1 1  SOP  VS  27x18x11  45 


97  8  -  1 1 30P  VS  21x15x11  38 


95  8  -  1 100P  VS  21x15x11  34 


H.H.  Scon 
Pro-100 


440  air  susp.  12 

4‘« 

1 

330  air  susp.  12 

4vf 

1 

250  air  susp.  15 

4% 
1 

200  air  susp.  12 

4% 


170  air  susp.  10 

4% 
1 

120  air  susp.  8 

5 


350  Itrans.  line  10 


1  700  35  20k  zA 

2  3500 
2 


800  35-20k=4 
4000 


750  40  20k  =4 
3500 


800  40  20k  =4 
4000 


800  40-20k  zA 
4000 


1200  45  18k  zA 
3500 


3500  60-  18k  zA 


-  4  20  125C  3  S  29x19x15  65  Upward- and 

30QP  forward-firing  mid- 

range  and  tweeter; 
controls  behind 
hmged  panel;  fused. 

-  6-8  15  125C  2  S  37x15x12  - 


-  6-8  15  125C  2'S  17x16x13  50  Controls  behind 

300P  hinged  front 

panel. 

-  6-8  15  90C  2'S  28x17x13  53 

125P 

_  6-8  15  75C  2  S  25x13x11  40  Front-panel 

1 0OP  controls. 


-  6-8  10  85C  2  S  J  24x12x1 1  - 


-  6-8  10  60 C  2  S  13x13x11  26  Front  panel 

80P  controls. 

-  6-8  7  45C  -  19x11x9  21 

65P 

-  6-8  5  30C  -  18x11x9  17 

SOP 

90  6  30  150C  none  26x14x12  48 

350P 


JUNE  1978 


83 


Sonab 
OA  2212 


Sonic  Energy  Systems 
TA-12P 


Sonic  Systems 
Monolith 


Speaker  Kit 
Eleven 


Speakeriib 

K 

Super  Seven 


400  pass,  rad., 
reflex 


100  pass,  rad., 
reflex 


255  airsusp. 


170  I  air  susp. 


300  air  susp. 
270  airsusp. 


185  lair  susp. 


///  /  y 

<? /  ^  /£4y s’* */*y  ^ 


2  450  30  15k  ±3 

2  2000 

12 


500  28  15k  ±3 
1800 


I  compression  ]  4 


1800  1 29-1 5k  ±3 


1800  142-1 5k  ±3 


1800  52  15k  ±4 


600  38  18k  ±3 
6000 


800  43- 18k  ±3 
6000 


600  40- 17k  ±3 
1800 


1800  70-1 7k  s3 


1200  133  18k  ±4 


1200  45  18k  ±4 


550  30  20k 
4500 


500  30  20k 
5500 


600  35  20k 
5500 


800  34-  15k  ±3 
4000 

800  37  15k  ±3 
4000 

200  28-22k  ±3 
1600 
5500 

800  32-22k  ±3 
4000 

500  35  22k  ±3 
4000 

500  38-22k  ±3 
4000 


15  100C  yes  30x12x21  72  Multidirectional; 

sold  in  matched 
pairs  only; 
tweeter  level 
controlled  ±1.5  dl 
by  jumper. 

15  100C  yes  16x11x18  47  " 


15  80C  yes  12x9x17  25  ” 


15  70C  yes  18x8x13  15  '' 


15  60  C  yes 


8  40C  1/C 

400P 


8  25C  1/C 

250P 


10  25C  1/C 

250P 


10  25C  1/C 

250P 


180C  2/C 

200P 


20  100C  2/C 


10x10x10  12  As  above,  but  for 

floor  or  bookshelf 
mounting. 

44x22x12  85  "Time  aligned." 


40x20x12  75  " 


39x15x12  70  " 


24x13x12  47  " 


46x27x24  200  Bi-ampable. 
31x17x15  70  " 


20x37x18  106  In-line  drivers; 

non  reflecting  front 
panel. 

47x14x15  71 


91  8  10  75C  2/C  34x14x15  60 


20  50C  1/C  4x13x14  38 


90  8  10  30 C 


103  8  5  50C  2/C 

500P 

100  8  5  25C  2/C 

250P 

94  8  25  100C  2/C 

200P 


25x14x12  24 


48x25x16  130  Kit;  also  avail,  w/o 
end. 

48x20x16  117  " 


15  80C  2/C 

175P 


91  8  15  60C  2/C 

150P 


91  8  10  50  C  2/C 

100P 


-  4/8  10  150C  2/C 


48x20x16  114  I' 


24x16x12  50  r 


24x16x10  46" 


15  150C  2/C 


-  4  15  150C  2/C 


8  15  100C  2/C 

8  15  100C  2/S 


15  100C  2/S 


-  4  10  50C  2/S 


10  50C  1/C 


220  Bass  only. 

86  Kit  S307;  components 
$261. 

85  Kit  $243;  comps.  $199. 


65  Kit  $191.  comps.  $167. 
65  Kit  S165;  comps.  S140. 


65  Kit  $141;  comps.  S1 15. 


52  Kit  $109;  comps.  $83. 


49  I  Kit  SB4;  comps.  S58. 
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r 


One 

Point  One 

Spendor 

8C3 

8C-1 


SA-1 

Synergistic* 

S72A 


S62A 

S52A 

S51A 

S42A 

S32A 

S22A 

S12A 

Tamon 

TS707 

CR050 

TS505 

CR040 

TS404 

CR030 

TS303 

Tannoy-Ortofon 

Buckingham 

Windsor 

Arden 

8erkeiev 

Cheviot 

Devon 

Eaton 

Tedinics  by  Panasonic 
S8-7000A 

SB-6000A 

SB-X50 

SB-5Q00A 

SB-X30 
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TransAudio 

1012B 


Visonik  of  America 
SU61/D502 


/st/ 
4y  j 
<*&  /  <<? 


p300  vented 
p200  vented 

160  air  susp. 

105  air  susp. 

230  air  susp. 

200  air  susp. 

150  air  susp. 

130  air  susp. 
80  air  susp. 


*/yv/ 


2000  40  20k 
1500  - 


600  38 -18k  ;4 
2000 


1800  40-  18k  ;4 


16  30k  +4,-8 
16  30k  +4,-8 


y+ 

/V 

92.5 

6 

50C 

1 

75P 

90.5 

6 

30  C 

25*14x13  32 

18*10x8  16 

26*10*17  42 

26*10x16  36 


15  60C  2/C  27x15x11  - 

120P 


15  50C  -  28x15x11  - 

100P 

15  25C  1/C  24x12x12  - 

50P 

15  55C  -  24x12x12  33 

100P 

10  50C  -  16x10x9  17 

100P 

50  300C  -  24x17x14  79  Subwoofer +  2  D502's 

(see  below). 

20  120C  -  13xBx8  17  LEO  overload  lite. 


30  25k  +4,  -8 
45- 1 7k  ±3 
38  25k  +4,  -8 
45  30k  +4,-8 
48  25k 

50  22k  +4,  -8 


14  " 

19x11x10  24  " 

9x6x6  9  " 

7x4x4  6  " 

7x4x4  5 

7x4x4  5 


Watson  Laboratories 
10 


S  1  47x24x22  85 


S  33x20x15  62 


Wharfedale 

E-70 


3  100C  2/S  32x14x14  70 


E-50 

Dovedale  SP2 

Teesdale  SP2 


390  reflex 

355  reflex 


3  70C  2/S  26x14x14  42 


60 C  -  25x16x12  55 

120P 


40  C  -  23x14x11  31 

80P 


Yamaha 

NS1000 


725  air  susp. 
525  air  susp. 
310  air  susp. 


20  50C  2/C  28x16x15  85  Beryllium-dome 

100P  tweeters. 

20  50C  2/C  27x15x14  68  " 

100P 

20  80P  2/C  25x14x12  59 


260  reflex 
220  reflex 


20  30C  1/C  24x13x13  42  Beryllium  dome. 

60P 

10  70P  2/C  24x14x12  34 


170  reflex 
1 00  air  susp. 


40-20k 
55  20k  ±3.5 


10  60  P  1/C  22x13x13  29 
10  BOP  -  21x12x11  25 
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Useful  logic  circuit  has  many  applications 
in  waveform  generation  or  digital  control. 

BY  KARL  LUNT 


THE  Programmable  Logic  Array 
(PLA)  is  an  important,  iittle-under- 
stood  electronic  circuit  which  many  ex¬ 
perimenters  would  use  more  if  they 
knew  more  about  it.  Described  here,  to 
help  in  such  an  understanding,  is  a  cir¬ 
cuit  that  can  be  used  to  generate  a  wide 
variety  of  output  waveshapes  with  fre¬ 
quencies  up  to  15  MHz,  with  complete 
control  over  the  output  waveshape. 

With  some  changes  in  the  timing  or 


Fig,  I,  Frequencies  of  either 
555  can  be  from  1  MHz  to  one 
pulse  per  minute f  depending 
on  selected  R  and  C  values, 
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output  circuit,  the  PLA  can  also  serve  as 
a  switch  and  light  controller  for  model 
train  layouts,  a  digital  controller  and  se¬ 
quencer  for  simple  machine  or  process¬ 
ing  operations,  a  sophisticated  timer- 
controller  for  use  in  a  lab,  darkroom,  or 
kitchen,  or  even  as  an  electronic 
“house -sitter"  to  control  several  appli¬ 
ances.  This  PLA  can  be  built  for  about 
$15 — less  if  you  have  a  well-stocked 
“junkbox*" 

The  circuit  consists  of  three  elements: 
a  timer  and  driver  that  converts  a  series 
of  clock  pulses  into  BCD  information  that 
selects  an  input  line  of  the  PLA  matrix, 
the  PLA  itself  (in  this  case  a  diode  ma¬ 
trix),  and  the  output  circuit  that  includes 
the  necessary  interlaces  to  relays, 
lights,  other  TTL  or  a  digital-to-analog 
converter. 

Circuit  Operation.  The  basic  timer 
can  be  built  around  one  of  two  cir¬ 
cuits — a  pair  of  conventional  555  timers 
as  shown  in  Fig.  1  or  the  555-7490  cir¬ 
cuit  shown  in  Fig.  2.  The  output  frequen¬ 
cies  of  the  555's  are  dependent  on  their 
resistor-capacitor  values  and  clock  rates 


can  be  as  high  as  1  MHz  or  as  low  as 
one  pufse  per  minute. 

The  selected  outputs  of  the  clock  os¬ 
cillators  can  be  used  to  drive  a  one-of- 
fwo  selector  like  that  shown  in  Fig.  3. 
The  output  of  this  circuit  can  be  either 
clock-A  or  clock-B  depending  on  the  sig¬ 
nal  applied  to  control  input  C. 

The  main  circuit  shown  in  Fig.  4,  ac¬ 
cepts  the  selected  clock  output  from  !C1 
and  drives  one  or  more  decade  counters 


Fig.  2,  The  555  drives  decade 
counter  in  this  clock ,  As  many 
counters  as  desired  can  be 
added  for  ultra-slow  clocks * 

(fC2  is  an  example  of  one),  and  then  the 
final  decade  counter  ICS  whose  outputs 
are  BCD  that  count  from  0  to  9  then  au¬ 
tomatically  repeat. 

The  BCD  outputs  are  applied  to  a  1  - 
POPULAR  ELECTRONICS 


CLOCK  2 
IN 

CLOCK  I 
IN 


Fig.  3.  A  one-of-two  selector 
allows  PLA  to  control  its  own 
frequency.  Output  is  A  or  B 
depending  on  control  input  C. 


of-10  decoder  (IC4)  with  each  decoded 
output  applied  to  a  corresponding  input 
line  of  the  PLA — in  this  case,  a  10  x  N 
matrix.  The  10  x  N  means  that  there  are 
10  inputs  and  any  selected  number  (N) 
of  outputs.  In  this  matrix,  the  diode  lines 
are  driven  low  in  sequential  order  by  IC4 
and  a  diode  connected  between  the  se¬ 
lected  input  and  output  lines  will  drive 
that  output  low.  The  outputs  are  fed  to 
the  inputs  of  the  hex  inverters  within  ICS 
and  IC6  that  provide  both  inverting  and 
buffering.  The  outputs  of  ICS  and  IC6 


Photo  shows  the  author’s  prototype 
of  complete  PLA  project.  Diodes 
are  on  commercial  matrix  board 
at  right  IC’s  and  other 
electronics  are  on  perf  board. 


can  be  used  to  drive  other  TTL  devices, 
relay  drivers,  or,  in  the  case  shown  in 
Fig.  4,  a  simple  D/A  converter  that  can 
be  used  to  create  various  output  wave¬ 
shapes. 
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Fig.  4.  Note  how  diodes  connect  between 
input  and  output  lines  of  matrix. 


PARTS  LIST 

Cl — 47-jjlF,  12-V  nonpolar  capacitor  (two 
100-p.F  units  connected  in  parallel) 

IC1 — 7402  quad  2-input  NOR  gate 
IC2tIC3 — 7490  decade  counter 
fC4 — 7442  I -of- 10  decoder 
IC5,IC6 — 7404  hex  inverter 
Rl — 330,000-ohm  resistor 


R2 — 510-ohm  resistor 
R3 — 1000 -ohm  resistor 
R4 — 2000-ohm  resistor 
R5 — 3900-ohm  resistor 
Misc. — Perforated  board,  component  mount¬ 
ing  clips,  sockets  for  IC’s,  matrix  diodes 
(1N914),  555  timers  and  passive  elements 
(see  text),  mounting  hardware. 


Construction.  Layout  and  lead  dress 
are  not  critical  so  any  type  of  construc¬ 
tion  can  be  used.  Sockets  are  suggest¬ 
ed  for  mounting  the  IC’s. 

The  heart  of  the  system  is  the  diode 
matrix  PLA  that  uses  conventional  sili¬ 
con  diodes  (such  as  the  1N914)  to  form 
the  matrix.  In  the  prototype,  a  commer¬ 
cial  pc  board  with  a  built-in  18x18  ma¬ 
trix  of  press-in  terminals  was  used,  al¬ 
though  one  can  be  built  of  conventional 
“flea  clips"  (or  similar)  with  each  hori¬ 
zontal  (input)  row  interconnected  and 
wired  to  its  pin  on  IC4.  Each  vertical 
(output)  column  is  built  in  a  similar  fash¬ 
ion  and  connected  to  the  IC5-IC6  inputs. 
The  selected  diode  clips  should  be  ca¬ 
pable  of  accepting  the  diode  leads.  The 
diodes  are  installed  as  shown  in  the  ma¬ 
trix  of  Fig  4. 

Either  of  the  two  oscillators  can  be  se¬ 
lected,  with  any  desired  frequency  used 
as  the  clock  input. 

The  simple  D/A  converter  shown  in 
Fig.  4  consists  of  four  resistors  (although 
more  can  be  added  as  the  matrix  is  en¬ 
larged)  that  sum  across  Rl.  The  voltage 
developed  across  these  resistors  is  de¬ 
pendent  on  the  placement  of  the  diodes 
in  the  matrix.  The  square  wave  generat¬ 
ed  across  Rl  is  smoothed  by  Cl.  The 
value  of  Cl  can  be  changed  as  desired, 
or  any  other  method  of  filtering  can  be 
used. 

Once  the  basic  circuit  has  been  built, 
it  should  be  powered  and  an  oscillo¬ 
scope  used  to  make  sure  that  all  perti- 
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Oscilloscope  photo  (A)  shows  the  output  of  the 
digital/analog  converter  with  Cl  (Fig.  4)  removed  at  a 
frequency  of  8  Hz.  With  Cl  in,  the  output  would  form 
a  sine  wave  such  as  that  shown  at  (B).  More  elaborate 
filtering  will  smooth  out  the  sharp  edges.  Waveform 
(C)  show 8  how  the  PLA  controls  its  own  clock 
frequency.  The  first  pulses  are  about  8  Hz  followed  by 
a  2.5-second  delay  until  triggered  again.  Photo  (D)  is 
the  PLA  controlling  its  own  frequency.  The  peaks 
inside  the  pulse  are  all  8-Hz  rate ,  while  the  next  pulse 
will  not  occur  for  more  than  2  seconds. 


nent  waveforms  are  present  and  have 
the  required  fast  rise  and  fall  times  suit¬ 
able  for  TTL. 

Use.  There  are  two  ways  that  the  diode 
matrix  can  be  used  to  control  the  output 
frequency.  The  simplest  approach  is  to 
tie  the  “reset-to-zero"  inputs  (pins  2  and 
3)  of  IC3  to  an  unused  output  line  of  the 
matrix  and,  if  a  diode  is  connected  to  this 
line,  the  circuit  will  recycle  back  to  zero. 
The  obvious  disadvantage  to  this  ap¬ 
proach  is  that  it  becomes  impossible  to 
use  any  diode  positions  beyond  the  re¬ 
set  point. 

The  second  method  is  to  change  the 
clock  frequency  coming  from  the  driver 
circuits.  A  simple  1  -of-2  decoder  such  as 
90 


the  7402  shown  can  be  used  to  switch 
either  one  of  two  independent  clocks 
(Fig.  1)  or  one  of  two  frequencies  de¬ 
rived  from  the  same  clock  (Fig.  2).  In  the 
case  of  Fig.  1,  the  clocks  may  operate 
out  of  sync,  therefore  the  clock  in  Fig.  2 
may  be  used  for  more  accurate  timing. 
The  control  input  of  the  1-of-2  selector 
(Fig.  3)  can  be  tied  to  an  unused  output 
line  of  the  matrix,  and  the  clock  frequen¬ 
cy  that  drives  the  system  can  be  con¬ 
trolled  using  a  diode  on  that  particular 
line. 

The  system  shown  uses  a  7490-7442 
combination  to  produce  a  10  x  N  matrix. 
If  desired,  a  7493-74154  combination 
can  be  used  to  produce  a  1 6  x  N  matrix. 
The  output  waveform  shape  can  be 


changed  by  varying  the  value  of  filter  ca¬ 
pacitor  Cl  and  the  clock  frequency.  You 
can  experiment  with  either  of  these  val¬ 
ues  and  observe  the  results. 

It  is  possible  to  trigger  the  timing  cycle 
with  a  pushbutton  switch  coupled  to  a 
monostable  multivibrator.  This  allows 
the  PLA  to  be  used  as  an  envelope  gen¬ 
erator  in  an  electronic  music  system.  It  is 
also  possible  to  generate  two  indepen¬ 
dent  outputs  from  ICS  and  IC6.  Either 
output  can  be  switch  selected. 

Although  the  circuit  described  is  not 
presented  as  an  actual  construction  pro¬ 
ject,  it  can  be  easily  assembled,  and  the 
various  parameters  altered  to  create  just 
about  any  reasonable  output  signal  or 
waveform  the  builder  can  use.  <0 
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MOTOR  CONTROL  CIRCUITS 


Solid  State 


By  Lou  Garner 


WITHIN  industry,  solid-state  devices  and  circuits  are  used 
extensively  for  controlling  and  driving  electric  motors 
and  other  electromechanical  actuators,  including  solenoids, 
linear  drives  and  electric  valves.  Similar  techniques  can  be 
just  as  valuable  for  a  variety  of  hobbyist,  experimenter  and 
home  projects.  Typically,  solid-state  circuits  can  be  used  in 
constant-  and  variable-speed  motor  controls  for  toys,  and 
household  appliances  such  as  mixers,  stirrers,  grinders  and 
fans,  workshop  tools,  including  drills  and  sanders,  and  even  in 
more  sophisticated  applications,  such  as  tape  recorders  and 
computer  floppy-disk  drives.  The  range  of  potential  applica¬ 
tions,  in  fact,  is  virtually  endless,  limited  only  by  the  imagina¬ 
tion,  skill,  and  resources  of  the  hobbyist. 


Small  dc  motors  of  the  type  used  in  many  toys  can  be  con¬ 
trolled  easily  using  a  single  low-to-mediurmpower  transistor, 
A  typical  circuit  is  given  in  Fig.  1A.  Here,  the  motor's  current, 
hence  its  speed,  varies  as  Qfs  base  bias  is  adjusted  by  po¬ 
tentiometer  R2.  Although  a  pop  transistor  is  shown,  an  npn 
type  can  be  used,  if  preferred,  simply  by  reversing  the  battery 
and  motor  connections.  Bypass  capacitor  Cl  is  optional,  as  is 
the  fuse.  If  the  transistor  is  used  at  or  near  its  maximum  rat¬ 
ings,  a  suitable  heatsink  shouid  be  provided  to  prevent  over¬ 
heating.  tn  some  applications  it  may  be  necessary  to  connect 
a  small  bypass  capacitor  (0,05  to  0.1  pF)  across  the  motor 
terminals  to  reduce  noise.  Actuaf  component  values  will  de¬ 
pend,  of  course,  upon  the  supply  voltage,  the  transistor's 
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Fig.  2.  A  typical  trine  Hgt Jit- dimmer  circuit 
that  can  also  he  used  for  motor  control. 
Component  values  depend  on  spec  ific 
devices  used  and  intended  application . 


Fig.  3 ,  Here  solid-state  devices  are 
used  in  circuit  of  starting  winding 
for  medium  and  higher-power  a c  motor. 


tat 


.Fig.  1.  Two  basic  motor  control 
circuits.  The  one  at  (A)  uses 
a  transistor,  while  (B)  is  a 
circuit  using  an  SCR  for  control. 
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characteristics,  the  type  of  operation  re¬ 
quired,  and  the  motor’s  rating.  As  a  gen¬ 
eral  rule,  however,  the  values  are  not  cri¬ 
tical.  Generally,  R1  is  chosen  to  limit 
QVs  maximum  base  bias  and  thus  its 
maximum  collector  current  and  the  top 
motor  speed,  with  R2,  typically  from  five 
to  twenty  times  RVs  value.  If,  for  exam¬ 
ple,  a  100-ohm  resistor  is  used  for  R1, 
R2  might  have  a  value  from  500  to  2000 
ohms.  Similarly,  if  RVs  value  is,  say, 
10,000  ohms,  R2  might  range  from 
50,000  to  as  much  as  200,000  ohms. 
Where  the  motor’s  minimum  as  well  as 
its  maximum  speed  must  be  limited,  a 
second  fixed  resistor  can  be  connected 
between  R2's  lower  terminal  and  the 
power  source,  thus  limiting  its  bias  con¬ 
trol  range. 

Line-operated  “universal”  (ac/dc)  se¬ 
ries  motors  of  the  type  found  in  many 
home  appliances  and  small  power  tools 
can  be  controlled  effectively  using  the 
SCR  circuit  illustrated  in  Fig.  IB.  Sug¬ 
gested  by  RCA  in  Power  Options  from 
the  Powerhouse  (publication  No. 
2M1169),  the  design  uses  two  general- 
purpose  diodes,  an  SCR,  a  fixed  resistor 
{R1)  and  a  control  potentiometer  (R2). 
As  in  the  transistor  circuit,  the  actual 
component  values  depend  on  the  specif¬ 
ic  semiconductor  devices  used,  the  mo¬ 
tor  characteristics,  and  the  mode  of  op¬ 
eration  needed.  RCA  suggests  SCR 
types  S2060,  S2061 ,  and  S2062  for  mo¬ 
tors  requiring  up  to  4  amperes,  type 
S2600  for  requirements  to  7  A,  and  type 
S2800  if  as  much  as  10  A  is  needed. 
Again,  heat  sinking  may  be  required. 

As  long  as  maximum  ratings  are  ob¬ 
served,  most  triac  light  dimmer  circuits 
also  can  be  used  as  light-duty  speed 
controls  for  household  appliances  and 
small  power  tools.  A  typical  circuit  was 
described  in  this  column  in  December, 
1977,  and  another  is  given  in  Fig.  2.  As 
before,  the  component  values  depend 
on  the  specific  devices  used  and  the  in¬ 
tended  application  (i.e.,  motor  rating  and 
desired  control  range).  Typical  values, 
however,  are  0.1  piF  for  Cl  and  C2 ,  100 
IxH  for  2.2k  to  4.7k  for  R1,  and  50k  to 
250k  for  R2.  The  diac  may  be  type 
D3202Y  or  D3202U,  while  the  triac  may 
be  types  2N5757,  T2301  and  T2302  for 
loads  of  up  to  2.5  amperes,  type  T2500B 
for  loads  up  to  6  A,  and  types  2N5571, 
2N5572,  T2800,  T2850,  T4100  and 
T41 20  for  requirements  up  to  1 5  A. 

Unfortunately,  not  all  ac  motors  are 
amenable  to  solid-state  speed  control. 
With  synchronous  and  induction  motors, 
for  example,  speed  is  essentially  fixed 
and  is  determined  by  design  and  the 


power-line  frequency.  Any  variation  from 
the  design  speed  is  caused  by  “slip¬ 
page”  due  to  loading.  Attempts  to  re¬ 
duce  speed  by  controlling  the  line  volt¬ 
age  or  current  may  result  in  a  severe 
loss  of  torque  and  power,  perhaps  even 
causing  a  stall  and  burn-out. 

Despite  the  limitations,  solid-state 
controls  can  be  used  effectively  for  me¬ 
dium  and  higher  power  ac  motor  switch¬ 
ing  applications.  Suggested  by  RCA,  the 
motor-starting  switch  illustrated  in  Fig.  3 
is  a  typical  example.  Suitable  for  medi¬ 
um-power  motors  operating  on  standard 


household  ac  lines,  the  motor-starting 
circuit  uses  a  triac  as  an  automatic 
switch  for  the  motor’s  start  winding  and 
its  associated  phase-shifting  capacitor, 
C.  The  triacs  used  may  range  from  types 
T2800  and  T2850  for  current  require¬ 
ments  of  up  to  8  amperes  to  types 
2N5567,  2N5569,  and  T41 20  for  loads  of 
up  to  15  A,  or  types  2N5441  and  T6420 
for  currents  of  up  to  40  A. 

With  the  increasing  popularity  of  solid- 
state  motor  controls,  several  semicon¬ 
ductor  manufacturers  have  developed 
special  IC’s  for  such  uses.  The  ICH8510/ 
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Fully  Synthesized  General  Coverage 
Receiver  from  McKAY  DYMEK 


FEATURES 


Shortwave.  CB,  ham  radio,  ships  at 
sea,  overseas  phone  calls,  etc. 

Hi  Fi,  SWL,  commercial,  industrial 
and  government  uses. 

High  level  RF  front  end  for  excellent  inter¬ 
modulation  rejection  and  sensitivity. 

Crystal  filters  in  first  and  second  IF 
amplifiers,  ceramic  filter  in  third  IF. 

Quartz  crystal  tuning  accuracy  at  all 
frequencies,  no  crystals  to  buy. 

Built  in  power  supply  for  1 1 0-1 20  or 
220-240  VAC  switchable,  50-60  Hz. 

SPECIFICATIONS 


■  Low  Phase  Noise  Synthesizer 

■  Solid  state,  phase  locked,  digital 
synthesis  tuning. 

■  Extreme  ease  of  tuning  at  all 
frequencies. 

■  No  mechanical  tuning  dial  error  or 
backlash. 

■  Switch  selectable  4  or  8  kHz  RF 
bandwidth. 

■  Built  in  monitor  speaker  with  external 
speaker  connectors. 

■  Switchable  impulse  noise  limiters 
for  AM  and  SSB. 


Frequency  coverage: 

50  kHz  to  29.7  MHz,  continuous.  Digital  synthesis  in  5  kHz  steps, 
fine  tune  for±5  kHz. 

Reception  modes: 

AM,  upper  sideband,  lower  sideband,  CW. 

Sensitivity  for 

100  kHz  200  kHz  400kHz-20MHz  20MHz-29.7MHz 

for  10  dB  S  +  N/N: 

CW,  SSB  5>uV  1.5/A/  0.5 yUV  0.75/^V 

AM  10/^V  3.0JU V  1.0>uV  1.5  >uV 

Selectivity: 

6dB  @±2  kHzor±4kHzand  -60dB@±5  kHzor±14kHz 

AM  Harmonic  distortion: 

50%  modulation  =  0.6%T.H.D.( 

90%  modulation  =  1.5%T.H.D.  (1kHz  modulation) 

Frequency  stability: 

Within  ±40  Hz  in  any  8  hour  period  at  a  constant  ambient  of  25C, 
after  30  minute  warm  up. 

Circuitry: 

43  integrated  circuits,  1 8  transistors,  16  FETs  and  54 diodes. 

Dimensions  &  Wt.: 

(W  x  D  x  H)  1 7.5  x  14.5  x  5.1  inches.  Shpg.  Wt.  1 9  lbs.  (8.7  Kg) 

Order  factory  direct.  in  Canada 

Exclusive  rent/own  plan  WSI  Sales  Company 
available  in  U.S.  Ontario,  N2H  3M2 
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8520/8530  family  offered  by  Intersil,  Inc.  (10710  N.  Tantau 
Ave.,  Cupertino,  CA  95014)  is  a  representative  example.  As¬ 
sembled  in  8-pin  TO-3  style  metal  cases,  the  devices  are  hy¬ 
brid  power  amplifiers  designed  specifically  for  driving  linear 
and  rotary  actuators,  electric  valves,  push-pull  solenoids,  and 
ac  or  dc  motors.  Available  for  operation  on  dc  supply  sources 


SOCKET  SALE 


WIRE  WRAP  SOCKETS 


14  Pin  Wire  Wrap 
16  Pin  Wire  Wrap 


.27/400 

.29/350 


|EDGE  CARD  CONNECTORS 

44  Pin  ST  Edge  Card  Connector  1.75  1.50/10 

I  100  Pin  ST  Edge  Card  Connector  3.50  3.00/10 

100  Pin  WW  Edge  Card  Connector  3.50  3.00/10 

All  Sockets  &  Connectors  Include  Gold. 
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SOLDERLESS  22  *  6.5" 
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of  up  to  ±30  V,  the  ICH8510  will  supply  an  output  current  of 
up  to  1  A,  the  1CH8520  up  to  2  A,  and  the  ICH8530  up  to  2.7 
A.  The  devices  are  protected  against  inductive  kickback  by  in¬ 
ternal  power  limiting,  have  integral  frequency  compensation, 
offer  an  equivalent  dc  gain  of  better  than  100  dB,  and  require 
a  standby  quiescent  current  of  only  20  mA. 

Manufactured  by  the  Fairchild  Camera  and  Instrument  Cor¬ 
poration  (464  Ellis  Street,  Mountain  View,  CA  94042),  the 
jxA7391  represents  another  type  of  motor-control  1C.  It  is  de¬ 
signed  for  precision,  closed-loop,  systems  such  as  capstan 
drives  in  automotive  and  portable  tape  players,  in  floppy-disk 
drives  for  computer  memories,  and  in  data  cartridge  drives. 
Assembled  in  a  12-pin  power  package  DIP  with  heavy  heat¬ 
sink  tabs,  the  device  will  deliver  a  motor  starting  surge  current 
of  up  to  3.5  A  and  a  running  current  of  2  A.  It  can  be  operated 
on  dc  source  voltages  from  6.3  to  16  V.  Intended  for  use  with 
an  external  motor  driven  tachometer  generator,  it  will  accept 
tachometer  inputs  from  100  mV  to  1.0  V  p-p.  The  device  in¬ 
cludes  voltage  regulator,  pulse  generator,  comparator,  ther¬ 
mal  sensor,  overvoltage  sensor,  and  stall  timing  threshold  and 
latch  circuits  as  well  as  driver  and  power  amplifier  stages.  In 
operation,  the  tachometer  generator  supplies  an  input  signal 
proportional  to  motor  speed.  This  signal  is  converted  into  fixed 
amplitude  pulses  and  integrated  by  a  standard  R-C  network 
before  application  to  a  comparator,  where  it  is  compared  to  a 
reference  voltage  representing  the  desired  speed.  The  result 
of  the  comparison  controls  the  duty  cycle  of  the  pulse  width 
modulated  switching  motor  drive  output  stage,  thus  closing 
the  system’s  feedback  loop  and  holding  the  motor  speed  to 
the  rate  established  by  the  reference  voltage.  The  thermal 
and  overvoltage  sensor  circuits  provide  shutdown  for  self  pro¬ 
tection  while  the  “stall  timer”  circuit  protects  the  motor  itself 
from  burn-out  during  extended  mechanical  jams. 

A  typical  application  circuit  featuring  the  >xA7391  is  illustrat¬ 
ed  in  Fig.  4.  The  circuit  component  values  will  vary  with  the 
characteristics  of  the  motor  and  tachometer  used. 

As  a  general  rule,  layout  and  lead  dress  are  not  critical  fac¬ 
tors  when  assembling  and  wiring  motor-control  circuits, 
although  good  wiring  practice  should  be  followed,  with  care 
taken  to  observe  all  dc  polarities  and  to  avoid  overheating  the 
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semiconductor  devices  during  installation.  In  addition,  ade¬ 
quate  heatsinks  should  be  provided  for  the  output  drivers, 
whether  transistors,  SCR’s,  triacs,  or  IC’s. 

Readers’  Circuits.  Needing  a  visual  indicator  for  his  ac 
line-operated  TRANSMIT/RECEIVE  antenna  relay,  Ted  Reit¬ 
er  (1442  Brook  Drive,  Titusville,  FL  32780),  replaced  his 
standard  spdt  unit  with  a  dpdt  version,  planning  to  use  the  ex¬ 
tra  contacts  to  control  the  indicator  devices.  After  rejecting  the 
use  of  neon  lamps  and  short-lived  incandescent  types,  Ted 
devised  the  circuit  illustrated  in  Fig.  5.  Permitting  standard 
LED  operation  on  the  relay  coil  (ac  line)  voltage,  Ted’s  design 


dropping  resistor,  Rlt  gets  rather  warm  during  operation  and 
should  be  mounted  accordingly. 

Edward  C.  Mauro  (12  Pyramid  Lane,  Rochester,  NY  14624) 
thinks  readers  may  find  his  digital-logic  automatic  pump  con¬ 
trol  circuit  of  interest  and  value.  Used  in  conjunction  with  a 
transistorized  relay  to  operate  a  water  pump,  Ed’s  circuit,  Fig. 
6,  provides  automatic  level  control  for  a  water  tank  or  sump. 
Ed  writes  that  he  uses  his  model  to  empty  a  dehumidifier  tank 


Fig.  5.  Reader’s  circuit  provides  visual  Fig.  6.  Digital  control  circuit  for  a 

indication  of  whether  relay  is  open  or  closed.  pump  is  controlled  by  level  sensors. 


avoids  the  need  for  a  step-down  transformer,  battery,  or  con¬ 
ventional  dc  power  supply  while  retaining  the  low  power  and 
long  life  advantages  offered  by  these  devices. 

Ted  writes  that  virtually  any  LED’s  will  work  in  his  circuit,  in¬ 
cluding  low-cost  “surplus”  types,  but  warns  that  the  series 


automatically  in  the  summer  and  to  control  the  level  in  a  fur¬ 
nace  humidifier  overflow  holding  tank  in  theTMS*  winter. 

Using  standard  CMOS  2-input  NOR  gates,  the  circuit’s  op¬ 
eration  is  straightforward  and  easy  to  follow.  HWS  and  LWS 
are  the  high  and  low  water  sensors,  respectively.  When  the 
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water  level  is  below  both,  IC3’ s  output  is  low.  As  the  water  lev¬ 
el  rises  past  LWS,  /C3’s  output  remains  low  until  HWS  is 
reached.  At  this  point,  iCS  s  output  goes  high.  Sensed  by  the 
transistorized  relay,  the  high  output  switches  the  pump  on. 
The  water  level  starts  dropping  down  past  HWS,  but  /C3’s 
output  remains  high  due  to  the  feedback  loop  to  IC2 ,  and  the 
pump  continues  to  operate.  When  the  water  level  drops  below 
LWS,  however,  /C3’s  output  goes  low  and  the  pump  shuts 
down  completely. 

Ed  has  specified  inexpensive,  readily  available  components 
in  his  design.  The  HWS,  LWS  and  GND  sensors  are  one-inch 
diameter  sections  of  standard  pc  board  (unetched).  The  LWS 
and  GND  sensors  are  suspended  on  insulated  leads  near  the 
bottom  of  the  tank,  but  above  the  pump  intake  level,  while  the 
HWS  sensor  is  suspended  at  the  desired  pump  “turn-on”  lev¬ 
el.  The  circuit  may  be  assembled  on  perf  board,  a  suitably 
etched  pc  board,  or  on  a  wirewrap  breadboard,  as  preferred.  It 
may  be  used  with  virtually  any  standard  transistorized  relay 
circuit  compatible  with  CMOS  output  levels. 

Device/Product  News.  Three  new  series  of  fast  turn-off 
SCR’s  intended  for  high-speed  switching  applications  such  as 
power  inverters,  switching  regulators,  and  high-current  puls¬ 
ing  are  now  available  from  RCA’s  Solid  State  Division  (Box 
3200,  Somerville,  NJ  08876).  Identified  as  the  S5800,  S5801 , 
and  S5802  series,  the  new  devices  may  be  used  at  frequen¬ 
cies  of  up  to  25  kHz.  Each  series  includes  five  types  with  volt¬ 
age  ratings  ranging  from  200  to  600  volts.  The  turn-off  times 
for  an  8-A  load  is  6  |xs  for  the  S5800  series,  10  jas  for  the 
S5801  series,  and  15  ^s  for  the  S5802  series.  All  the  devices 


are  supplied  in  JEDEC  TO-220A/B  plastic  packages. 

Motorola  Semiconductor  Products  Inc.  (P.  O.  Box  20912, 
Phoenix,  AZ  85036)  has  added  four  new  devices  to  its  popular 
Switchmode®  line  of  power  transistors.  Suitable  for  applica¬ 
tions  as  motor  controls,  inverters,  solenoid  and  relay  drivers, 
and  in  deflection  circuits,  the  new  units  include  the  10-A  types 
MJ13014  and  MJ13015,  with  ratings  of  350  and  400 
volts,  respectively,  plus  two  20-A  Darlingtons,  types  MJ10008 
and  M J 1 0009,  rated  at  450  and  500  volts . 

Motorola  also  has  a  new  FM  stereo  demodulator  1C  which  is 
fabricated  using  the  latest  in  I2  L,  Ion  Implant,  and  Bandgap 
technologies.  Designated  type  MCI 309,  the  device  requires 
no  inductors  and  very  few  other  external  components.  A  sin¬ 
gle  potentiometer  sets  initial  subcarrier  vco  frequency  in  the 
PLL  demodulator,  while  an  external  load  resistor  choice  en¬ 
ables  the  unit  to  be  inserted  as  a  unity  gain  element  in  the  FM 
receiver’s  audio  path,  and  a  LED  driver  output  is  provided  to 
indicate  stereo  operation.  For  operation  on  4.5  to  1 6  volts,  the 
MCI  309  is  supplied  in  a  standard  1 6-pin  DIP. 

National  Semiconductor  Corporation  (2900  Semiconductor 
Drive,  Santa  Clara,  CA  95051)  has  developed  a  family  of 
negative  three-terminal  adjustable  voltage  regulators.  Desig¬ 
nated  the  LM137  series,  the  monolithic  devices  complement 
the  LM117  series  of  positive  three-terminal  regulators.  With 
outputs  adjustable  from  -1 .2  to  -37  volts  using  only  two  ex¬ 
ternal  resistors,  the  units  have  integral  thermal  regulation  and 
a  current  rating  of  1 .5  A.  Other  features  of  the  series  are  a 
high  ripple  rejection  of  75  dB  and  an  rms  output  noise  of  a 
mere  0.003%  of  the  output  voltage  up  to  10  kHz.  The  LM137 
devices  are  in  TO-3,  TO-5,  TO-220  and  TO-202  packages.  O 
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Experimenter’s 

Corner 


By  Forrest  M.  Mims 


THE  VOLTAGE  MULTIPLIER 


THIS  MONTH,  we're  going  to  look  at 
the  diode-capacitor  voltage  multi¬ 
plier,  an  extremely  simple  but  very  use¬ 
ful  power-supply  circuit.  The  diode- 
capacitor  voltage  multiplier  allows  the 
user  to  obtain  a  larger  dc  voltage  than 
that  available  from  his  battery  or  trans¬ 
former/rectifier  supply.  In  ac  circuits, 
this  voltage  multiplication  ts  readily 
accomplished  by  transformers,  so  you 
can  consider  the  voltage  multiplier  as  a 
solid-state,  dc  step-up  transformer  with 
very  limited  current  regulation  capability. 

These  networks  have  found  many  ap¬ 
plications  in  semiconductor  electronics. 
They  are  commonly  used  in  digital  wrist- 
watches  to  derive  required  operating 
voltages  from  a  single  mercury  cell.  Volt¬ 
age  multipliers  are  also  employed  to  ob¬ 
tain  the  relatively  high  voltages  needed 
for  powering  neon  glow  lamps,  electro- 
fluorescent  displays  and  semiconductor 
lasers.  Heavily  insulated  voltage  multi¬ 
pliers  are  frequently  found  in  the  high- 
voltage  sections  of  color  television  re¬ 
ceivers  and  infrared-to- visible  light  con¬ 
version  systems. 

Although  there  are  several  basic  volt¬ 
age  multiplier  designs,  they  are  all 
based  on  the  principle  of  charging  and 
discharging  capacitors  with  the  help  of 
steering  diodes.  Let's  look  at  a  few  rep¬ 
resentative  circuits.  All  inputs  are  ac. 

Typical  Voltage  Multipliers.  Fig¬ 
ure  1  is  the  schematic  diagram  of  the 
traditional  voltage  doubler.  In  operation, 
an  ac  voltage  is  applied  across  the  input 
terminals.  During  the  negative  half-cycle 
of  the  input  signal  (BP2  positive  with  re¬ 
spect  to  BP1 )t  C2  charges  to  the  peak 
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Fig.  1.  Traditional  diode* 
capacitor  voltage  multiplier. 
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value  of  the  input  voltage.  During  the 
positive  half -cycle,  Cl  charges  up  to  the 
peak  value  of  the  input  voltage.  Since 
Cl  and  C2  are  in  series,  the  output  volt¬ 
age  is  double  the  peak  input  voltage  if 
the  output  is  tightly  loaded.  Therefore, 
the  capacitors  must  be  rated  to  with¬ 
stand  the  peak  value  of  the  input  voltage 
and  the  diodes  twice  that  value. 

Figure  2  shows  two  other  ways  to 
make  a  voltage  doubler.  The  cascade 
doubler  (A)  isn't  as  efficient  or  as  well- 
regulated  as  either  the  traditional  or 
bridge  doubler,  but  it  can  easily  be  ex¬ 
panded  to  many  stages.  (Component 
voltage  ratings  are  given  in  paren¬ 
theses.)  It’s  possible  to  obtain  outputs  of 
many  thousands  of  volts  from  multi¬ 
stage  cascade  voltage  multipliers.  Fig¬ 
ure  3  shows  both  a  full-wave  voltage 
tripler  (A)  and  quadrupier  (B). 

You  can  duplicate  any  of  the  circuits  in 
Figs.  1  through  3  using  ordinary  silicon 
rectifiers  and  suitably  rated  capacitors. 


Switching  diodes  (IN914  or  IN4148) 
work  fine  in  low-voltage  applications. 
Rectifiers  in  the  IN4000  series  are  a 
good  choice  for  circuits  with  higher 
working  voltages.  Here  are  the  voltage 
ratings  for  these  rectifiers:  IN4001,  50 
volts;  IN4002,  100  volts;  IN4003,  200 
volts;  IN4Q04,  400  volts;  IN40O5,  600 
volts;  IN4006,  800  volts;  IN4007,  1000 
volts.  Be  sure  to  observe  the  polarities  of 
diodes  and  electrolytic  capacitors. 

A  Word  of  Caution.  The  sample  volt¬ 
age  multiplier  circuits  that  follow  pro¬ 
duce  relatively  low  voltages.  Voltage 
multipliers,  however,  can  easily  produce 
very  high  output  voltages.  If  you  decide 
to  experiment  with  high-voltage  multi¬ 
pliers,  use  caution  and  always  make 
sure  the  capacitor  chain  is  fully  dis¬ 
charged  before  touching  any  circuit 
nodes.  The  capacitors  in  an  unloaded 
voltage  multiplier  chain  can  retain  a  dan¬ 
gerous  charge  for  hours  after  the  power 
supply  has  been  turned  off, 

0p*Amp  Voltage  Multiplier.  It's 
very  easy  to  generate  square  waves 
with  an  operational  amplifier,  so  an  op- 
amp  oscillator  makes  an  ideal  input  for  a 
voltage  multiplier.  Figure  4  shows  one 
possible  circuit. 

Virtually  any  op  amp  will  work  as  a 
square-wave  generator,  but  I've  select¬ 
ed  the  RCA  CA307B,  a  micropower  op 
amp  that  will  operate  with  power-supply 
voltages  as  low  as  ±  0.75  volt.  With  the 
component  values  shown  in  Fig.  4,  the 


Pig,  2 *  Two  different  ways  to  make  a  voltage  divider. 
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Pig,  3.  Full-wave  voltage  tripler  and  quadrupier  circuits. 
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Fig .  4.  Micropower  op-amp  oscillator  circuit 


oscillator  produces  square  pulses 
approximately  four  milliseconds  wide  at 
a  frequency  of  144  Hz.  Increasing  the 
value  of  Cl  will  increase  the  pulse  width 
and  reduce  the  osciflation  frequency. 

You  can  use  the  basic  op-amp 
square-wave  generator  as  an  ac  source 
for  any  voltage  multiplier  circuit.  Figure  5 
shows  the  results  for  a  ten-stage  cas¬ 
cade  multiplier.  Don't  use  a  supply  volt¬ 
age  greater  than  ±  7  volts  if  you  use  a 
CA3078  as  the  square-wave  generator. 
For  higher  output  voltages,  add  more 
multiplier  stages  or  an  op  amp  such  as 
the  741  that  will  accept  a  higher  supply 
voltage. 

CMOS  Voltage  Multiplier.  It  s  easy 
to  build  CMOS  oscillator  circuits  that 
provide  a  square-wave  output.  Figure  6 
shows  one  way  to  connect  a  voltage 
doubler  to  a  typical  CMOS  oscillator 
comprising  a  clock  followed  by  a  401 3  D 
flip-flop.  The  clock  is  an  astable  multivi¬ 
brator  made  from  two  of  the  four  NAND 
gates  in  a  4011  integrated  circuit.  The 
flip-flop  is  operated  as  a  toggle  by  feed¬ 
ing  the  not-Q  output  back  to  the  D  input. 

Note  that  only  half  of  each  1C  is  used 
in  this  circuit.  Because  unterminated 
CMOS  inputs  can  bias  the  gates  into  the 
linear  operating  region,  it  is  essential  to 
connect  all  unused  inputs  to  either  Vdd 
(the  positive  supply)  or  Vqs  (ground).  If 
your  circuitry  suddenly  stops  operating 
and  one  of  the  IC’s  becomes  very  hot, 
chances  are  you’ve  left  one  or  more  in¬ 
puts  floating! 

The  voltage  doubler  shown  in  Fig.  6 
works  quite  well.  With  the  capacitor  val¬ 
ues  given  and  a  power  supply  of  6  volts, 
the  flip-flop  toggles  at  a  frequency  of  1 70 
Hz  and  the  doubler  generates  11.3  volts. 


Don’t  hesitate  to  experiment  with  the 
CMOS  multiplier  circuit.  You  can  easily 


produce  more  than  100  volts  by  power¬ 
ing  the  CMOS  clock  with  a  12-volt  sup¬ 
ply  and  connecting  the  flip-flop  to  a  ten- 
stage  voltage  multiplier  like  the  one 
shown  in  Fig.  5.  That’s  more  than 
enough  voltage  for  a  neon  glow  lamp 
and  a  100,000-ohm  series  resistor  be¬ 
tween  the  positive  output  terminal  of  the 
multiplier  and  Vqs  (ground).  (Take 
care — the  high  voltage  can  easily  zap 
one  or  both  of  the  CMOS  chips.) 

Further  Reading.  The  Motorola  “Sili¬ 
con  Rectifier  Handbook”  (1966)  has  an 
excellent  chapter  on  voltage  multipliers 
(Chapter  6).  Radio  Shack’s  “Semicon¬ 
ductor  Projects,  Volume  1”  (1975)  has  a 
chapter  that  describes  an  op-amp  pulse 
generator  that  powers  a  ten-stage  cas¬ 
cade  voltage  multiplier.  This  circuit  is  ca¬ 
pable  of  producing  a  140-volt  output 
when  the  op  amp  is  powered  by  a  35- 
volt  supply.  O 
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Fig.  5.  Performance  of  op-amp  oscillator  and  ten-stage  multiplier. 
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Fig.  6.  CMOS  oscillator  and  voltage  doubler . 
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Product 
Test  Reports 


TRAM  MODEL  DG2  AM/SSB  MOBILE  CB  TRANSCEIVER 

Ki'g  has  fine  SSB  performance  ami  incorporates  quick-release  bracket. 


THE  Tram  Model  D62  CB  transceiver 
is  a  40-channel  phase-locked  loop 
(PLL)  frequency-synthesized  AM/SSB 
mobile  rig.  A  special  feature  is  an  Anti- 
Theft  Snap-Brak,  an  instantaneous 
quick-release  mobile  mounting  bracket. 

Other  features  include;  LED  numeric 
channel  display;  r-ft  audio,  and  micro¬ 
phone  gain  controls:  switchable  auto¬ 
matic  noise  limiter  (anl)  and  noise  blank¬ 
er^  b)  combination;  squelch  and  clarifier 
controls;  SWR  indicator;  illuminated 
S/r-f/SWR  meter;  transmibon  indicator; 
automatic  level  or  modulation  control 
(ale  or  amc);  PA  facility;  external-speak¬ 
er  jacks;  detachable  dynamic  micro¬ 
phone;  electronic  voltage  regulation  for 
critical  circuits;  am/lsb/usb  mode 
switch;  operation  from  a  nominal  13.8- 
volt  negative-  or  positive-ground  dc 
source;  and  line  filter  and  reverse-polari¬ 
ty  protection. 

The  transceiver  measures  10  WO  x 
6  15/16"  W  X  2  ¥H  (27.3  x  17.6  x  6 
cm).  Suggested  retail  price  is  $450. 

Technical  Description*  The  receiv¬ 
er  section  employs  a  single-conversion 
design,  with  Its  i-f  at  7,8  MHz.  AM  and 
SSB  selectivity  are  obtained  with  a  crys¬ 
tal-lattice  filter.  A  dual-gate  FET  r-f  input 
amplifier  provides  high  sensitivity  with 
very  good  signal-handling  capabilities 
against  overloads. 

The  local  heterodyning  signal  at  the 
mixer  is  obtained  from  the  PLL's  FET 
voltage-controlled  oscillator  (the  vco)t 
whose  output  signal  frequency  is  at  the 
high  side  of  the  CB  signal  (CB  signal 
plus  7,8  MHz).  There  are  actually  two  in¬ 


dividual  vcos,  one  of  which  is  used  for 
AM  and  USB  and  the  other  for  LSB. 
(The  frequencies  for  each  channel  differ 
by  approximately  3000  Hz  so  that  the 
signal  is  in  proper  relationship  to  the  i-f 
filter  for  the  related  transmission  mode,) 
Three  i-f  stages  follow  the  filter,  after 
which  either  a  diode  envelope  detector 
and  a  series-gate  anl  are  provided  for 
AM  or  a  transistorized  product  detector 
is  used  for  SSB.  The  receiver's  entire 
audio  system  is  contained  in  a  single  1C. 
The  power-output  section  of  this  1C  dau* 
bles  as  the  transmitter  AM  modulator. 

Built  into  the  receiver  section  is  an 
amplified  squelch  setup,  The  noise 
blanker  is  arranged  so  that  it  is  switched 
in  and  out  simultaneously  with  the  AM 
anl.  The  circuit  data  for  the  noise  blanker 
was  not  given;  the  only  indication  that 
one  is  included  is  on  the  schematic  dia* 
gram,  with  a  note  that  it  is  incorporated 
Into  a  single  1C,  The  noise-blanker  sys¬ 
tem  picks  up  the  noise  pulses  from  the 
r-f  amplifier  and  processes  them  for  dis¬ 
abling  the  output  of  the  mixer  for  the  du¬ 
ration  of  each  pulse. 

The  standard  reference  signal  for  the 
PLL  system  is  derived  from  a  5120-kHz 
crystal  oscillator,  The  output  signal  fre¬ 
quency  from  the  vco  is  also  divided  to 
provide  the  comparison  signal.  As  usual, 
both  signals  go  to  a  phase  comparator, 
where  an  error  voltage  is  generated  for 
correcting  the  vco's  frequency.  Red  LED 
displays  for  the  channel  numbers  are 
activated  by  decoder  drivers. 

On  transmit,  the  7B02.5-kHz  bfo  sig¬ 
nal  goes  to  the  balanced  modulator  for 
SSB  and  then  to  the  filter  and  a  bal¬ 
anced  mixer,  where  the  difference-mix¬ 
ture  with  the  output  of  the  vco  produces 
the  on-channel  signal.  The  AM  carrier  is 
similarly  generated  at  this  mixer.  The  re¬ 
mainder  of  the  transmitter's  lineup  con¬ 
sists  of  two  r-f  amplifiers,  a  driver  stage, 
and  a  power  amplifier  operated  in  class 
C  for  AM  and  linearly  for  SSB, 

On  AM,  a  speech  amplifier  is  inserted 


ahead  of  the  1C  in  the  receiver  that  is 
used  to  modulate  the  transmitter,  while 
on  SSB  two  additional  audio  preamplifi¬ 
ers  feed  the  balanced  modulator.  An  au¬ 
tomatic  level  control  (ale)  system  is  in¬ 
cluded  for  both  AM  and  SSB  to  maintain 
high  modulation  without  introducing  ad¬ 
verse  overmodulation, 

A  multielement  output  network  in  the 
power  amplifier  stage  matches  to  50- 
ohm  lines  and  attenuates  spurious  re¬ 
sponses.  This  network  is  also  switched 
in  on  receive,  where  it  provides  im¬ 
proved  image  rejection  and  minimizes 
receiver  radiation  from  the  antenna  ter¬ 
minals  at  frequencies  above  28  MHz. 
Radiation  from  the  case  in  the  receiver 
section  is  additionally  minimized  with 
complete  shielding  and  external-lead 
bypass  capacitors.  Antenna  switching  is 
performed  with  a  relay,  which  also  initi¬ 
ates  other  changeover  functions, 

Laboratory  Measurements.  On 

our  test  bench,  the  receiver's  sensitivity 
measured  0.5  pV  on  AM  with  30%  mod¬ 
ulation  at  1000  Hz  and  at  least  0,15  p.V 
on  SSB  for  10  dB  (S  +  ISf)/N.  A  slight  di¬ 
vergence  from  these  figures  occurred  on 
different  channels.  The  squelch  thresh¬ 
old  range  was  0,5  to  2500  pAA  The  age 
held  the  audio  output  to  within  10  dB 
with  an  80-dB  r-f  change  at  1  to  10,000 
p-V,  The  S  meter  registered  S9  with  a 
nominal  50- pV  signal,  but  meter  peak¬ 
ing  did  not  exactly  coincide  with  max¬ 
imum  audio  output. 

The  Image,  i-f,  and  other  unwanted 
spurious-signal  rejection  were  an  un¬ 
usually  good  85,  05t  and  75  dB  mini¬ 
mum,  respectively,  On  the  other  hand,  a 
1-p.V  internal  'tweet'1  appeared  on  SSB 
when  the  clarifier  control  was  set  to  one 
end  of  its  extremes.  Adjacent-channel 
rejection  and  desensitization  was  a  mini¬ 
mum  of  65  dB,  The  unwanted-sideband 
rejection  at  1000  Hz  was  60  dB, 

The  6-dB  audio  response  on  AM  was 
325  to  4000  Hz,  while  on  SSB,  it  was 
700  to  4700  Hz.  The  maximum  sine- 
wave  output  on  receive  and  PA  was  3 
wafts  at  the  onset  of  clipping  with  1,1% 
THD  at  1000  Hz  and  1,7%  THD  at  400 
Hz,  both  into  0  ohms. 

Operating  the  transceiver  from  a  nom¬ 
inal  13. 8-volt  dc  power  source,  the  out¬ 
put  power  of  the  carrier  measured  4.25 
to  4  5  watts,  depending  on  the  tempera¬ 
ture  Tone  modulation  went  to  90%  at 
microphone  input  levels  16  dB  greater 
than  required  for  50%  modulation,  The 
THD  at  1000  Hz  was  6%  (6.5%  at  500 
Hz).  Adjacent-channel  splatter  under 
these  conditions  was  50  dB  down  at 
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1000  Hz  and  45  to  50  dB  at  2500  Hz. 
With  voice  operation  at  maximum  micro¬ 
phone  gain,  the  modulation  tended  to 
slightly  exceed  100%  on  both  negative 
and  positive  peaks.  Nevertheless,  the 
splatter  was  50  to  60  dB  down.  The 
overall  6-dB  audio  response  of  the 
transmitter  was  700  to  2800  Hz  on  AM.  It 
peaked  at  +3  dB  at  1350  Hz  (600  Hz 
was  down  10dB). 

On  SSB,  the  output  power  measured 
12  watts  PEP,  with  both  tone  and  voice. 
A  tendency  toward  flattopping  was  ob¬ 
served  at  maximum  mike  levels.  How¬ 
ever,  third-order  distortion  products 
were  28  dB  below  PEP  (22  dB  below 
two  equal-level  tones).  Carrier  suppres¬ 
sion  was  45  dB.  On  LSB,  the  unwanted- 
sideband  suppression  at  1000  Hz  was 
45  dB,  and  on  USB,  it  was  50  dB.  (While 
still  using  a  single  1000-Hz  tone  in  the 
USB  mode,  a  35-dB  down  spur  ap¬ 
peared  at  ±3000  Hz.  Beyond  an  800- 
to-1200-Hz  tone  input,  these  spurs  dis¬ 
appeared.  In  any  event,  we  observed  no 
deterioration  in  on-the-air  signal  quality. 
The  overall  6-dB  audio  response  on 
SSB  was  nominally  300  to  1350  Hz.  The 
frequency  tolerance  of  the  transmitter 
held  to  within  0.0015%  on  all  channels 


at  65°  to  85°  F  (18°  to  29°  C)  ambient 
temperatures. 

User  Comment.  The  Anti-Theft 
Snap-Brak  featured  with  this  transceiver 
does  not  in  itself  prevent  theft.  What  it 
does  is  allow  the  transceiver  to  be  quick¬ 
ly  and  easily  removed  from  its  bracket 
without  having  to  manipulate  the  usual 
holding  knobs.  This  permits  convenient 
removal  of  the  rig  for  hidden  storage 
elsewhere  when  the  vehicle  is  left  unat¬ 
tended,  which  is  still  the  best  insurance 
against  theft.  Removal  is  also  simplified 
with  a  quick-disconnect  plug  at  the  pow¬ 
er  cable,  although  the  antenna  cable  still 
requires  unscrewing  the  connector. 

During  bench  tests  with  an  impulse- 
noise  generator,  the  noise  blanker/anl 
system  performed  well  with  noise  pulses 
up  to  100  dB  above  1  jxV/MHz  band¬ 
width,  except  at  the  50-dB  level,  where 
its  effectiveness  was  reduced.  In  on-the- 
road  tests,  we  obtained  good  NB/anl 
performance  on  AM.  Here,  the  audio 
gain  of  the  receiver  diminished  to  reduce 
weak  signals  by  6  to  8  dB.  The  end  re¬ 
sult  of  this  was  an  improved  S/N  ratio. 

The  effectiveness  in  reducing  noise 
pulses  was  not  as  noticeable  on  SSB, 


which  is  inherently  less  noisy  than  AM. 

On  AM,  the  audio  receiving  quality 
was  full  and  clear.  As  can  be  seen  from 
our  SSB  response  figures,  the  quality  on 
SSB  was  somewhat  thinner  than  on  AM, 
apparently  due  to  the  high  low-frequen¬ 
cy  cutoff  point.  However,  the  resulting 
crispness  produced  excellent  intelligibili¬ 
ty.  Adjacent-channel  rejection  and  free¬ 
dom  from  overload  made  reception 
more  interference-free  than  is  usually 
the  case  in  the  presence  of  properly  op¬ 
erated  strong  signals. 

The  audio  quality  on  transmit  in  the 
AM  mode  was  a  bit  thinner  than  usual. 
On  SSB,  however,  it  produced  high  in¬ 
telligibility.  SSB  transmitting  quality 
sounded  lower  pitched,  but  still  provided 
excellent  readability. 

Although  occasional  overmodulation 
was  experienced  on  both  AM  and  SSB, 
no  adverse  effects  were  noted  during 
our  on-the-air  tests. 

In  sum,  this  is  a  fine  all-around  trans¬ 
ceiver.  It  provides  excellent  AM  perfor¬ 
mance,  while  giving  the  operator  all  the 
advantages  of  SSB  communication,  a 
mode  of  communication  to  which  more 
and  more  CB’ers  are  turning. 

CIRCLE  NO.  103  ON  FREE  INFORMATION  CARO 


If  You’re  Into  Automotive  Investment, 
Here’s  a  Statement  About  Profit  and  Loss: 

Buy  The  Mark  Ten  B  Electronic  Ignition  And  Sonic  Sentry 
Anti-Theft  Alarm  Now! 


The  profitable  part  about  the  Mark  Ten  B  capacitive 
discharge  system  is  that  it  actually  eliminates  3  out  of 
4  tune-ups  and  deals  with  rough  idling,  slow  starting, 
hesitation  during  acceleration  and  poor  gas  mileage — 
on  the  spot!  To  prevent  loss,  the  Sonic  Sentry 
protects  your  vehicle  and  contents  from  theft  by  literally 
blowing  the  horn  on  anyone  who  intrudes  into  the 
harmless,  ultrasonic  field  it  emits  throughout  the  interior  of 
your  car,  truck,  van,  camper,  bus,  boat  or  airplane. 

To  leam  more  about  these  quality,  protective  accessories 
from  Delta,  invest  a  minute  of  your  time  by  filling  out 
and  mailing  the  attached  coupon  today! 


DELTA  PRODUCTS,  INcT! 

W  ^  One  Delta  Way,  Dept.  PE 
f  1  Grand  Junction,  Colorado  81501/(303)  242-9000 

Please  send  complete  information  about  the  Mark  Ten  B  and 
the  Sonic  Sentry,  together  with  facts  on  Delta’s  full  line  of  dynamite 
automotive,  recreational  vehicle,  and  security  products  to: 


Name  . 


Street  Address  _ 
City _ 


.State  _ 


_Zip . 
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ANNOUNCING 
...  A  New 
CREI  Program: 

Minicomputer  & 
Microprocessor 
Technology 

Including  A 

Microprocessor 

Laboratory 


Now  you  can  learn  at  home 
the  new  technology  that  is 
revolutionizing  electronics 


The  microprocessor  has  ushered  in  the 
age  of  microtechnology  and  electronics 
will  never  again  be  the  same.  The  micro¬ 
processor  has  made  possible  the  placing 
of  an  entire  computer  on  a  silicon  chip 
one  quarter  inch  square.  The  microproc¬ 
essor  “miracle  chip”  is  in  the  process  of 
changing  the  world.  Soon  all  technical 
personnel  in  electronics  will  have  to  un¬ 
derstand  and  work  with  the  microproc¬ 
essor.  It  is  invading  virtually  every  area 
of  electronics.  And  it  is  profoundly  affect¬ 
ing  your  electronics  career. 

Brand  New 
Program 

CREI  has  a  brand  new  program  to  help 
you  learn  how  to  work  effectively  with 
this  revolutionary  electronics  develop¬ 
ment.  CREI’s  new  program  in  Minicom¬ 
puter  and  Microprocessor  Technology  is 
designed  to  prepare  you  for  this  field  by 
giving  you  the  education  and  practical 
experience  you  need. 

The  program  provides  solid  prepara¬ 
tion  in  electronics  engineering  technol¬ 
ogy  with  a  specialization  in  minicomput¬ 
ers  and  microprocessors.  In  addition, 
it  includes  a  microprocessor  laboratory 
which  features  a  fully  programmable 
microcomputer  which  utilizes  the  Mo¬ 
torola  6802  microprocessor  chip.  This 
is  an  extremely  important  element  of 
your  program. 

Programming 

Essential 

As  you  may  well  know,  you  must  learn 
how  to  program  the  microprocessor  in 
order  to  design,  service  or  troubleshoot 
microprocessor  electronic  systems. 
There  is  only  one  effective  way  to  learn 
this  all-important  skill  of  programming, 
and  that  is  by  actually  doing  it .  CREI’s 
new  program  gives  you  this  opportunity 
as  you  work  with  the  exciting  micro¬ 
processor  laboratory. 

Programming 
Is  Easy 

With  CREI’s  new  program,  learning  the 
skill  of  programming  is  simple.  Within  a 
few  hours  you’ll  be  programming  the 
microprocessor  and  in  a  short  time  you’ll 
learn  how  to  program  it  in  three  lan¬ 
guages:  BASIC,  assembly  and  machine 
languages.  In  addition,  you  will  learn 
how  to  interface  the  microprocessor 
with  other  systems  and  to  test  and  debug 
specialized  programs. 
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Preparation  at  Home 


Wide  Choice 
of  Programs 

Please  note,  however,  that  CREEs  new 
program  is  only  one  of  16  state-of-the- 
art  programs  in  advanced  electronic 
technology  offered  by  CREI.  So  even  if 
you  choose  not  to  specialize  in  micro¬ 
processor  technology,  CRE1  has  an  ad¬ 
vanced  electronics  program  to  meet  your 
needs. 

With  CRE1,  you  may  choose  from  any 
of  the  following  areas  of  specialization  in 
advanced  electronics: 

Microprocessor  Technology 
Computer  Engineering 
Communications  Engineering 
Digital  Communications 
Electronic  Systems 
Automatic  Controls 
Industrial  Electronics 
Television  Engineering 
Microwave  Engineering 
Cable  Television 
Radar  and  Sonar 
Nuclear  Instrumentation 
Satellite  Communications 
Aeronautical  and  Navigational 
Solid  State  Theory 
Nuclear  Engineering 

Unique  Lab 
Program 

An  exclusive  option  available  with  CRE1 
programs  in  electronic  engineering  tech¬ 
nology  is  CREEs  unique  Electronic  De¬ 
sign  Laboratory  program.  It  gives  you 
actual  experience  in  designing  practical 
electronic  circuits.  It  also  helps  you 
to  understand  the  theories  of  advanced 
electronics  and  gives  you  extensive  ex¬ 
perience  in  such  areas  as  tests  and  mea¬ 
surements,  breadboarding,  prototype 
construction,  circuit  operation  and  be¬ 
havior,  characteristics  of  electronics 
components  and  how  to  apply  integrated 
circuits.  Only  CRE1  offers  this  unique 
Lab  Program. 

Practical 

Engineering 

CREI  programs  give  you  a  practical  en¬ 
gineering  knowledge  of  electronics.  That 
is,  each  part  of  your  training  is  planned 
for  your  “use  on  the  job.”  By  using  your 
training,  you  reinforce  the  learning  proc¬ 
ess.  And  by  demonstrating  your  in¬ 
creased  knowledge  to  your  employer, 
you  may  qualify  for  faster  career  ad¬ 
vancement. 


Free  Book 

There  isn’t  room  here  to  give  you  all  of 
the  facts  about  career  opportunities  in 
advanced  electronics  and  how  CREI 
prepares  you  for  them.  So  we  invite  you 
to  send  for  our  free  catalog.  This  fully 
illustrated,  56  page  book  describes  in 
detail  the  programs,  equipment  and  serv¬ 
ices  of  CREI. 


Qualifications 

You  may  be  eligible  to  take  a  CREI 
college-level  program  in  electronics  if 
you  are  a  high  school  graduate  (or  the 
true  equivalent)  and  have  previous  train¬ 
ing  or  experience  in  electronics.  Program 
arrangements  are  available  depending 
upon  whether  you  have  extensive  or 
minimum  experience  in  electronics. 


Send  for  this  FREE  Book 
describing  your  opportunities 
and  CREI  college-level 
programs  in  electronics 


Home 
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Amateur 
Radio 


By  Karl  T.  Thurber,  Jr.,  W8FX 

GETTING  IT  TOGETHER  AS  A  NOVICE 


ONE  BRIGHT  summer  day  in  1954. 1 
found  in  the  mailbox  a  small  rectan¬ 
gular  envelope  from  the  FCC  containing 
a  Novice  Class  ham  license.  Station 
KN2IKZ  was  now  authorized  to  go  on 
the  air.  Receiving  the  license  was  a  par¬ 
ticular  thrill  for  me.  then  a  12-year-old 
SWL.  I  had  failed  the  Novice  code  exam 
on  the  first  try — in  those  days,  exams 
were  given  on  FCC  premises  and  a 
passing  score  was  by  no  means  as- 
sored. 

Once  the  thrill  of  actually  holding  a 
valid  ham"  license  had  passed,  (,  iike 
any  newly  licensed  amateur,  had  to  face 
the  serious  challenge  of  getting  on  the 
and  making  the  first  contact.  A  Phil- 


more  2-tube,  25-watt  rig  using  a  6V6 
crystal  oscillator  and  5V3  rectifier  (re¬ 
member  them7)  got  KN2IKZ  going  on  40 
meters.  Also  used  were  a  Haillcrafters 
S-4QB  all-wave  receiver  and  a  60-foot 
andom  wire"  antenna.  Not  exactly  a 
dream  station,  it  did  the  job  for  several 
months  until  I  got  my  General  ticket  and 
a  then-modern  Johnson  Viking  II  and 
Haillcrafters  SX-96  replaced  their  more 
humble  predecessors. 

The  thrill  is  still  experienced  by  to¬ 
day^  newly  licensed  Novices,  but  the 
equipment  today  is  different— and  bet¬ 
ter!  With  the  exception  of  those  who 
tackle  a  Heath  receiver  kit,  practically  no 
one  builds  his  or  her  own  receiver  any¬ 


more  The  technical  sophistication  of 
modern  receivers,  Incorporating  such 
features  as  frequency  synthesis,  multi¬ 
ple  conversion  and  i-f  filtering,  make 
construction  and  check-out  a  very  dif¬ 
ficult  task.  Relatively  few  hams.  Novice 
or  otherwise,  build  their  own  transmit¬ 
ters,  though  it  certainly  can  be  done  by 
the  more  enterprising  and  technically 
oriented.  Transmitter  construction,  par¬ 
ticularly  for  CW  (Morse  code)  gear,  is 
not  as  demanding,  but  is  a  much  greater 
task  than  it  was  in  1954  This  Is  due  to 
the  simple  fact  that  unless  you're  work¬ 
ing  with  a  pre-packaged  kit,  obtaining  all 
the  parts  needed  is  now  a  formidable 
task.  The  best  bet  for  most  Novices  is  to 
buy  either  ready-made  gear  or  a  kit,  lim¬ 
iting  initial  construction  projects  to  vari¬ 
ous  accessories 

In  the  old  days  (actually,  up  to 
mid- 1976,  when  the  FCC  raised  the 
Novice  power  limit  and  allowed  the  use 
of  vfo  s)+  most  Novices  set  their  sights 
on  a  low-power,  crystal-controlled 
("rock-bound")  transmitter  such  as  the 


The  Organ  Corp.,  Dept,  PE-78 

43  West  61st  Street.  New  YorX,  M.Y.  10023 
□  Please  send  me  Schober  Organ  Catalog 
C  Enclosed  please  lind  Si. 00  For  i2-<nch  L  P 
record  of  Schober  Organ  music 


NAME 


"My  father  built  this 
Schober  Organ  for  me!" 


You'd  be  proud  to  buy  her  an  organ  this 
good  .  but  how  would  you  feel  if  you'd  also 
built  it?  It  s  a  special  kind  of  satisfaction  The 
gift  of  a  lifetime  of  magnificent  music,  crafted 
with  you r  own  hands  I 

And  you  can  do  it L  You  need  no  prior 
electronic  or  mechanical  abilities  Just  the 
capacity  to  follow  instructions  Every  step  is 
clearly  detailed,  every  component  is  supplied. 
You  'll  find  I  he  assembly  process  as  enjoyable 
as  the  music  which  follows  I 

And  what  music!  For  this  is  a  truly  fine 
instrument  you  wilt  build  Far  superior  to  most 


"ready-made  1  organs,  .easily  comparable  to 
Others  at  twice  the  price.  Kit  costs  range  from 
5650  to  $2850  for  all  basic  components,  and 
you  can  purchase  it  in  sections  to  spread 
costs  out  or  have  two-year  time  payments. 

When  you've  completed  the  basic  organ, 
Schober  offers  a  full  complement  of  acces¬ 
sories  plus  complete  organ  playing  courses' 
People  have  been  building  Schober  Electrons 
Organs  for  their  daughters,  sons,  wives,  hus¬ 
bands  for  themselves , . ,  f  or  20  years  now.  Join 
the  thousands  of  delighted  Schober  people. 

You  can  have  all  the  details,  without  cost 
or  obligation  Just  send  the  coupon  for  the 
Fascinating  Schober  color  catalog  (or  enclose 
$1  for  a  record  that  lets  you  hear  as  well  as 
see  i he  quality  of  Schober],  Why  not  clip  it 
right  now.  before  you  forget? 


Yitvxti'ti  FT-W1 E  t  uns  ISO  IV 0 W 
{200  UT  PEP  SSI3)  mil  60-10 


Heathkit  DX-series  (35,40,60,  etc.)  and 
an  SWL-type  receiver  such  as  one  of  the 
old  National,  Haillcrafters,  or  Hammar- 
lund  models.  The  relaxation  of  the  Nov¬ 
ice  operating  restrictions  has  shed  an 
entirely  new  light  on  the  situation.  Now. 
those  who  can  afford  it  initially  buy 
equipment  suitable  for  General  and 
higher-dass  operation.  A  compromise 
route  is  to  purchase  as  good  a  receiver 
as  possible,  and  to  keep  the  first  trans¬ 
mitter  simple  The  idea  is  to  hold  on  to 
the  receiver  for  some  time  but  io  sell  the 
transmitter  upon  attaining  the  General  or 
Advanced  Class  license,  applying  the 
proceeds  toward  the  purchase  of  a  CW/ 
SSB  transmitter  or  transceiver. 

The  first-class  entry  to  ham  radio,  is 
simply  to  buy  the  future  station  trans¬ 
ceiver  or  transmitter/receiver  combina¬ 
tion  al  the  outset  There  is  much  to  be 
said  for  this  approach — the  more  so¬ 
phisticated  gear  works  very  well  on  CW. 
usually  with  full  or  partial  break-in,  and  Es 
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capable  of  running  from  180  watts  to 
1000  watts  on  CW  and  SSB.  These  rigs 
usually  cover  80  through  1 0  meters,  with 
some  covering  160  as  well.  This  avoids 
the  problem  of  disposing  of  the  “starter” 
station  but  assumes  that  the  Novice  li¬ 
cense  will  be  upgraded.  The  approach 
represents  considerable  investment 
however,  and  may  spur  the  newcomer 
to  upgrade  his  license  from  a  financial 
standpoint,  if  nothing  else! 

Transceivers  Vs.  Separates. 

Which  is  better — a  transceiver  or  sepa¬ 
rate  transmitter  and  receiver?  That’s  not 
an  easy  question  to  answer.  Overall 
price  levels  are  often  the  same,  and  no 
one  rig  will  suit  everyone’s  operating 
tastes.  Amateur  transceivers,  like  their 
CB  counterparts,  make  efficient  use  of 
stages  which  perform  dual  receive  and 
transmit-type  functions.  They  tend  to  be 
compact  and  often  can  be  placed  in  the 
car  for  mobile  operation,  and  then  taken 
out  for  portable  use  in  a  motel  or  vaca¬ 
tion  retreat.  Some  of  the  new  solid-state 
units  have  built-in  12-volt  dc  and  117- 
volt  ac  power  supplies.  That  means  ev¬ 
erything  is  in  one  package  except  mike, 
key,  and  antenna! 

On  the  negative  side,  transceivers  do 
have  their  limitations,  so  the  very  best- 
equipped  stations  do  not  normally  use 
them.  Without  an  external  vfo,  one  can¬ 
not  transmit  and  receive  on  different  fre¬ 
quencies.  Although  in  most  QSO’s  both 
hams  are  on  the  same  frequency,  some 
DX  stations  will  not  listen  for  calls  on 
their  own  frequency.  Instead,  they  ask 
stations  to  call  them,  for  example,  “10 
kHz  up”  or  “10  down”  to  avoid  a  pile-up 
on  the  DX  station’s  transmitting  frequen¬ 
cy.  The  use  of  an  external  vfo  alleviates 
fh/s  problem,  but  then  we’re  back  to  two 
separate  units  and  added  cost.  Another 
problem  is  that  serious  CW  work  is  dif¬ 
ficult  with  some  transceivers  because  of 
exact  zero-beating  (getting  exactly  on 
the  other  fellow’s  frequency)  problems, 
lack  of  full  break-in  keying,  and  restrict¬ 
ed  frequency  coverage. 

For  those  willing  to  put  the  time  and 
energy  into  building  a  transceiver  kit,  a 
good  bet  probably  was  the  Heathkit 
HW-1 6  transceiver.  Unfortunately,  it  has 
been  discontinued.  The  Heath  Company 
does  sell  the  HW-8,  a  3-watt  QRP  (flea- 
power)  package  that,  notwithstanding 
Heath’s  reputation  for  quality  and  the 
success  some  operators  have  had  work¬ 
ing  at  very  low  power  levels,  probably 
will  not  do  the  job  on  today’s  super- 
crowded  bands,  with  many  Novices  run¬ 
ning  the  full  250-watt  limit.  Successfully 


Heath  MR-1680  SSB/CW  receiver 
kit  covers  80-10  meters. 


operating  a  “QRP  station”  takes  a  great 
deal  of  skill  and  clear  frequencies.  The 
HW-1 6  can  be  found  in  dealers’  used- 


equipment  showrooms  and  at  hamfests. 
The  same  is  true  for  its  transmitter  coun¬ 
terparts  such  as  the  DX-35,  DX-40,  and 
DX-60.  There  is  now  a  dearth  of  new 
low-to-medium  power,  CW-only  rigs 
suitable  for  use  by  the  beginner.  (Used 
amateur  gear  is,  incidentally,  usually 
very  well  maintained  and  cared  for  by  its 
owner  and  should  definitely  be  consid¬ 
ered  for  purchase.) 

On  the  brighter  side,  Ten-Tec  has  in¬ 
troduced  its  new  “Century  21”  CW 
transceiver.  The  rig  is  solid-state  and 
runs  70  watts,  has  vfo  control,  covers  80 
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NEW  LSI  TECHNOLOGY 

FREQUENCY COUNTER 

TAKE  ADVANTAGE  OF  THIS  NEW  STATE-OF-THE-ART 
COUNTER  FEATURING  THE  MANY  BENEFITS  OF 
CUSTOM  LSI  CIRCUITRY. 


FEATURES  AND  SPECIFICATIONS: 

DISPLAY:  1  RED  LED  DIGITS  .4"  CHARACTER  HEIGHT 
GATE  TIMES:  1  SECOND  AND  1/10  SECONO 
PRESCALER  WILL  FIT  INSIDE  COUNTER  CABINET 
RESOLUTION:  1  HZ  AT  1  SECOND.  10  HZ  AT  W10  SECONO. 
FREOUENCY  RANGE:  10  HZ  TO  40  MHZ.  [85  MHZ  TYPICAL). 
SENSITIVITY:  10  MV  RMS  TO  SO  MHZ,  20  MV  RMS  TO  80  MHZ  TYP. 
INPUT  IMPEDANCE:  1  MEGOHM  AND  20  PF. 

(DIODE  PROTECTED  INPUT  FOR  OVER  VOLTAGE  PROTECTION,] 
ACCURACY:  *  1  PPM  [  +  .0001  \  1 ; AFTER  CALIBRATION  TYPICAL. 
STABILITY;  WITHIN  1  PPM  PER  HOUR  AFTER  WARM  UP  |.001%  XTAL] 
1C  PACKAGE  COUNT:  8 [ALL  SOCKETED] 

INTERNAL  POWER  SUPPLY:  5  V  DC  REGULATED. 

INPUT  POWER  REQUIRED:  8-12  VOC  OR  115  VAC  AT  M/80  HZ. 
POWER  CONSUMPTION;  4  WATTS 


KIT#FC-50C . 60  MHZ  COUNTER  WITH  CABINET  &  P.S.  ..  1  1  9  COMPLETE! 

KIT#PSL-650 . 650  MHZ  prescaler’jnot  SHOWN] . 29.95 

MODEL #FC-50WT . 60  mhz  counter  wired,  tested  &  cal . 165.95 

MODEL #FC-50/ 600  WT. .  eoo  mhz  counter  wired,  tested  &  cal.  .......  199.95 


AUTO  BURGLAR 
ALARM  KIT 

AN  EASY  TO  ASSEMBLE  ANO  EASY  TO  INSTALL 
ALARM  PROVIOING  MANY  FEATURES  NOT 
NORMALLY  FOUNO  KEYLESS  ALARM  HAS 
PROVISION  FOR  POS  A  GROUNDING 
SWITCHES  OR  SENSORS  WILL  PULSE  HORN 
RELAY  AT  1HZ  RATE  OR  ORIVE  SIREN  NIT 
PflOVIOES  PROGRAMMABLE  TIME  DELAYS 
FOR  EXIT  ENTRY  8  ALARM  PERIOO  UNIT 
MOUNTS  UNDER  DASH  .  REMOTE  SWITCH 
CAN  BE  MOUNTEO  WHERE  DESIRED  CMOS 
RELIABILITY  RESISTS  FALSE  ALARMS  l 
PROVIDES  FOR  ULTRA  DEPENDABLE  ALARM 
OONOY  BEFOOLEOBY  LOW  PRICES'  this  IS  A 
TOP  OUALITY  COMPLETE  NIT  WITH  ALL  PARTS 
INCLUDING  OETAILED  ORAWINGS  AND  IN¬ 
STRUCTIONS  OR  AVAILABLE  WIRED  AND 
TESTEO 


60  HZ. 

XTAL  TiME  BASE 

Will  enable 
Digital  Clock  Kits 
or  Clock-Calendar 
Kits  to  operate 
from  12V  DC. 

1Mx2"PC  Board 


Power  Req :  5-15V 
(2.5  MA,  TYP.) 

Easy  3  wire  hookup 
Accuracy:  ±  2PPM 
#TB-1  (Adjustable) 


#ALR-1  WT 
WIRED  &  $19.95 
TESTED 


Complete  Kit  1^85  Wir&Cal$9.95 


VARIABLE  REGULATED 
1  AMP 

POWER  SUPPLY  KIT 

I  •  variable  FROM  4  to  14V 

•  SHORT  CIRCUIT  PROOF 
.  723  1C  REGULATOR 

•  2N3055  PASS  TRANSISTOR 

•  CURRENT  LIMITING  AT  1  Am(| 

KIT  IS  COMPLETE  INCLUDING 
DRILLED  1  SOLDER  PLATED 
FIBERGLASS  PC  BOARD  AND 
ALL  PARTS  (Less  TRANS- 
FORMER]  KIT  *PS-01  ».95 


TRANSFORMER  24V  CT  will 
provide  300MA  at  12V  and 
i  1  AmpatSV.  $3.5 


Fairchild  Super  Digit 
FND-359 

.4"  CtkAr,  Ht. 

7  lament  LEO 
BED  Com.  Cath. 

Direct  pin 
nplKtimnt  for 
popular  FND-70. 

95/  ea,  10/98.50 


PLEXIGLAS  CABINETS 

Great  forClocks  oranyLED 
Digital  project.  Clear-Red 
Chassis  serves  as  Bezel  to 
increase  contrast  of  digital 
I  displays. 

3"H,6y«"W,514"D  Black.  White  or 

CABINET  II  Clear  Cower 

2%,,H,5,,W,4"D  $6.50  ea 

REDOR  GREY  PLEXIGLASFOR  DIGITAL  BEZELS 

3"x6’’x1  /8M  95*  ea.  4/*3 


ITI03ILE  I. 


■at***. H"  DIGITS! 


MODEL 

#2001 


12  VOLT  AC  or 
DC  POWERED 


SET  OF  6  FND-359  | 

WITH  MULTIPLEX 
PC  BOARD  $6. 95 


ASSEMBLED  UNITS  WIRED  8  TESTED 
ORDER  <2001  WT  [LESS  9V  BATTERY! 

Wired  lor  12-Hr  Op.  II  no!  otherwise  spetilied. 


OPTOELECTRONICS.  INC. 

5821  N.E.  1 4TH  AVE. 

FORT  LAUDERDALE,  FLA.  33334 
PHONE  (305)  771-2050/771-2051 

ORDERSTO  USA  &  CANADA  ADD  5%  FOR  SHIPPING, 

HANDLING  &  INSURANCE.  ALL  OTHERS  ADD  10%. 

ADDITIONAL  $1.00  CHARGE  FOR  ORDERS  UNDER 
$15.00  -  COD  FEE  $1.00.  FLA.  RES.  ADD  4%  TAX. 


1  «  BJUMGO  .4-  RE0  LEDS  BEHIND  HEO  FILTER  LENS  WITH  CHROME  RIM 

•  SET  TIME  FROM  FRONT  VIA  HIDDEN  SWITCHES  •  12/24-Hr.  TIME  FORMAT  | 

.  STYLISH  CHARCOAL  GRAY  CASE  OF  MOLDEO  HIGH  TEMP.  PLASTIC 

•  BRIOGE  POWER  INPUT  CIRCUITRY  —  TWO  WIRE  NO  POLARITY  HOOK-UP* 
|  .  OPTIONAL  CONNECTION  TO  BLANK  DISPLAY  [Use  When  Key  Olf  In  Cir.  Elc.| 

•  TOP  OUALITY  PC  BOAROS  8  COMPONENTS  *  INSTRUCTIONS. 

•  MOUNTING  BRACKET  INCIUOEO  ,,e 

I  KIT  «2UGI  *1)795  3  OR  1 

1  COMPLETE  KIT  ^/EA  MORE 
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most  hams  will  see  the  need  to  upgrade. 
Even  then,  it  could  find  a  place  in  the 
shack  as  an  auxiliary  receiver.  Heath’s 
instructions,  in  case  you  don’t  know,  are 
usually  as  foolproof  as  they  can  possibly 
be.  The  kit  features  no-instrument  align¬ 
ment,  four  printed  circuit  boards,  an 
open  chassis  layout,  and  a  wiring  har¬ 
ness  to  simplify  assembly.  If  you  do  go 
the  separate  receiver/transmitter  route, 
buy  the  very  best  receiver  you  can  afford 
at  the  outset  to  avoid  having  to  dispose 
of  a  cheaper  unit  that  will  probably  out¬ 
grow  its  usefulness  when  a  higher-class 
license  is  obtained. 

Many  of  the  older  (but  not  ancient) 
good-quality  receivers  will  also  be  suit¬ 
able.  Among  these  are  the  SX-71, 
SX-76,  HQ-180,  NC-183D,  NC-303, 
SX-111,  HQ-110,  SX-190,  HA-350,  and 
the  HRO  series.  Unless  you’re  a  techni¬ 
cal  whiz,  stay  away  from  World  War  II 
surplus  receivers — they  just  won’t  make 
it  today.  Exceptions  to  this  rule  are  the 
Collins  war-surplus  R-390  and  51  -J1 . 

Rapidly  becoming  a  Novice  “stand¬ 
ard”  is  the  relatively  inexpensive  ($340) 
Heath  HW-101  5-band  transceiver 
which  runs  170  watts  on  CW  or  180  on 
SSB.  Because  phone  provisions  are 
built-in,  the  rig  is  perfectly  suitable  for 
use  after  your  General  ticket  has  ar¬ 
rived.  It  features  semi-break-in  keying. 
The  VOX  circuitry  is  keyed  by  a  built-in 
CW  sidetone  which  also  allows  you  to 
monitor  the  transmitted  CW  signal. 
About  the  only  accessories  needed  to 
get  the  HW-101  on  the  air  are  an  anten¬ 
na  key,  ac  power  supply,  and  (not  abso¬ 
lutely  necessary  but  nice)  the  400-cycle 
CW  accessory  crystal  filter  to  separate 
closely  spaced  signals.  Very  similar  to 
the  HW-101  but  not  a  kit,  is  the  Tempo 
One,  an  import  distributed  by  Henry  Ra¬ 
dio.  It  carries  many  of  the  features  of 
higher-priced  gear,  but  costs  a  shade 
under  $500.  Both  can  be  purchased  as 
used  equipment. 

R.L.  Drake’s  TR-4CW  SSB/CW  trans¬ 
ceiver  is  also  a  good  bet  for  the  begin¬ 
ner,  and  won’t  be  obsoleted  once  the 
General  license  is  obtained.  Designed 
especially  with  the  Novice/Technician  in 
mind,  it  covers  80  through  10  meters 
with  up  to  300  watts  PEP  (peak  en¬ 
velope  power)  SSB  input  and  200  watts 
on  CW.  That’s  more  than  enough  power 
to  drive  a  2-kW  PEP  linear  amplifier 
should  the  occasion  arise.  Some  of  the 
features  which  make  it  especially  attrac¬ 
tive  to  the  Novice  are  the  built-in  500- 
kHz  CW  filter,  1-kHz  dial  calibration, 
100-kHz  crystal  calibrator,  wide-range 
age  and  shifted-carrier  CW  operation. 


through  10  meters  and  sports  a  number 
of  accessories  of  interest  to  the  Novice 
or  CW  buff,  including  an  inexpensive 
keyer  and  plug-in  crystal  calibrator. 
Price  is  approximately  $300,  about  the 
most  you  would  want  to  invest  in  a 
CW-only  ‘starter’  transceiver. 

As  for  receivers,  there  is  frankly  little 
available  to  the  Novice  who  wants  to 
build  a  kit,  but  good,  ready-made  equip¬ 
ment  is  available  from  Drake,  Collins, 
Kenwood  and  Yaesu.  However,  the 
Heath  HR-1680  solid-state  SSB/CW  re¬ 
ceiver  kit  is  a  good  one,  and  at  $200 


Ten-Tec  Century /21  Novice  rig . 

represents  an  excellent  value.  It  can 
provide  several  years  of  service  before 


The  Speed  Radar  Detector 
with  “Performance  Plus” 

BEARFINDER 
X-K  TWo+TWo 


ance  that  is  unmatched  by  any 
speed  radar  device  on  the 
market. 

You’ll  find  it  is  finely  tuned  to 
sense  radar  in  both  congested 
city  driving  and  on  open  high¬ 
ways. 

The  BEARFINDER  X-K  has  lots 
of  pluses  for  you.  For  example, 
two  independent  antennas  to 
seek  out  X  and  K  band  radar,  and 
all  other  bands  in  between.  Two 
continual  “warning  systems”— 
light  and  sound  to  alert  you  to  ra¬ 
dar’s  presence.  An  all  new  “fail¬ 
safe”  system.  The  BEARFINDER 
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X-K  easily  mounts  on  your  dash 
and  operates  through  your  ciga¬ 
rette  lighter.  No  license  is 
required  and  you  also  receive  a 
90-day  limited  warranty. 

Visit  your  BEARFINDER  distrib¬ 
utor  today  and  ask  for  the  finest 
performing  speed  radar  detector 
on  the  market  today— the  BEAR¬ 
FINDER  X-K  Two  +  Two! 

Write  us  for  free  literature! 

Wrm  BEARFINDER,  INC. 
wC'"  221  Crane  Street 
W  lj  Dayton,  Ohio  45403 
■^£^1  (513)  228-5067 
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Incidentally,  Drake  equipment  is  es¬ 
sentially  tube-type.  Tube-type  rigs  are 
considered  “old-fashioned”  by  many  but 
are  somewhat  easier  to  repair  by  the 
nontechnical  ham.  Available  as  optional 
accessories  are  an  external  vfo  for 
split-frequency  work,  matching  speaker 
and  choice  of  power  supplies  (dc  or  ac). 

The  Drake  Transceiver  is  in  a  different 
price  class  than  the  simpler  Heath 
equipment  mentioned  earlier— the  TR- 
4CW  without  accessories  retails  at 
about  $650.  That’s  quite  an  investment 
for  a  beginner!  However,  older,  used 
Drake  equipment,  such  as  the  TR-3  and 
TR-4  would  do  a  good  job  for  the  begin¬ 
ner  with  a  more  modest  investment. 
Also,  if  you’re  lucky  enough  to  find  one 
in  good  condition,  the  venerable  John¬ 
son  Viking  “Ranger”  or  “Navigator”  of 
late  50’s  vintage  make  beautiful  Novice 
transmitters,  having  vfo  control  and  me¬ 
dium  power  levels  (75  watts  for  the 
Ranger  and  40  for  the  Navigator).  E.F. 
Johnson  long  ago  gave  up  on  the  Ama¬ 
teur  market,  going  heavily  into  CB,  but 
its  equipment  is  still  occasionally  seen  at 
hamfests  and  in  the  used  equipment 
sections  of  dealers’  showrooms. 

Comparable  to  the  Drake  line  are  the 
Tempo  2020,  the  Yaesu  FT-1 01 E  series 
and  the  Kenwood  TS-520.  All  offer  “cus¬ 
tom”  features  which  must  be  evaluated 
in  terms  of  the  user’s  interest  in  the  hob¬ 
by  and  his  needs.  The  best  bet,  of 
course,  is  to  thoroughly  investigate  the 
market  (including  the  used  equipment 
market)  before  buying  anything.  Seek 
advice  from  local  hams  and  obtain  com¬ 
parative  literature  from  various  manu¬ 
facturers.  The  period  between  taking  the 
Novice  exam  and  receiving  the  license 
is  an  excellent  time  to  evaluate  specifi¬ 
cations,  decide  on  a  transceiver  vs.  re¬ 
ceiver/transceiver  combination,  and  ac¬ 
tually  set  up  the  station  in  preparation  for 
the  big  day. 

In  Closing.  No  matter  what  your  final 
decision  is  as  to  what  equipment  will 
comprise  your  first  ham  station,  choose 
carefully  and  keep  the  future  in  mind.  A 
correct  first  choice  can  mean  the  differ¬ 
ence  between  enjoying  ham  radio  and 
losing  interest.  Keep  in  mind  that  cheap 
equipment  is  not  necessarily  the  best 
value  for  your  dollar.  Before  plunking 
down  that  hard-earned  cash,  ask  a  ham 
who  uses  the  equipment  you’re  consid¬ 
ering  for  his  honest  opinion  of  his  gear. 
Finally,  visit  one  of  the  big  hamfests  or 
conventions  where  the  major  manufac¬ 
turers  exhibit  their  wares  so  you  can 
make  side-by-side  comparisons.  O 
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CATALOG 


and  FM  DIRECTORY 


Get  all  the  newest  and  latest  information  on  the  new  McIntosh  Sol¬ 
id  State  equipment  in  the  McIntosh  catalog.  In  addition  you  will 
receive  an  FM  station  directory  that  covers  all  of  North  America. 


MX  113 

FM/FM  STEREO  ■  AM  TUNER  AND  PREAMPLIFIER 


I 


SEND 

TODAY! 


McIntosh  Laboratory,  Inc. 
East  Side  Station  P.O.  Box  96 
Binghamton,  N.Y.  13904 
Dept.  PE 


NAME- 


ADDRESS. 


CITY. 


-STATE- 


_ZIP_ 


If  you  are  in  a  hurry  for  your  catalog  please  send  the  coupon  to  McIntosh. 
For  non  rush  service  send  the  Reader  Service  Card  to  the  magazine. 
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Fascinated  By 
Home  Computers 


And  Video  Games?  ^ 


Creative  Computing  is  the  Number  1 
applications  and  software  magazine 
because  we  offer  you  ways  to  get  the 
most  out  of  your  computer. 

We  bring  you  things  like  data  base 
and  file  systems,  text  editing,  graphics 
and  animation,  artificial  intelligence, 
communications  and  networks,  small 
business  functions,  investment 
analysis,  building  control  and  music 
synthesis.  Complete  programs,  too. 
with  thorough  documentations, 
listings  and  sample  runs. 

Just  getting  started?  Then  turn  toour 
technology  tutorials,  learning  ac¬ 
tivities,  short  programs  and  problem¬ 


solving  pages, 
reviews,  too. 


No-nonsense  book 


Buying  a  system  or  adding  on  to 
one?  Then  you  need  Creative  Com¬ 
puting's  in-depth  equipment  and 
software  evaluations. 

We  cover  the  whole  gamut  from 
smart  electronic  and  video  games  to 
mini  and  micro  computers.  Terminals, 
floppy  disks,  displays,  software— 
there’s  something  for  everyone  in  each 
issue  of  Creative  Computing. 

Can’t  wait?  Use  your  bankcard  and 
call  our  toll-free  number  800-631-8112 
(In  NJ  call  201-540-0445) 


I  want  to  get  the  most  out  of  my  computer.  Please  enter  my  subscription  to: 

creative  compatiRg 


i-year 

USA  n  $  8 

Foreign  Surface  o  12 

Foreign  Air  n  20 

□  Payment  Enclosed  □  Bill 


2-year  3-year  Lifetime  Vol.  1  Bound  Vol.  2  Bound 

□  $15  □  $21  □  $300  □  $10  □  $10 

□  23  □  33  □  400  □  12  □  12 

□  39  □  57  O  600  □  15  □  15 

me  {$1  billing  fee  will  be  added;  foreign  and  book 

orders  must  be  prepaid) 


□  Visa/BankAmerica  □  Master  Charge  no.  _ 

Name  _ Address  . 

City  - - - 

Send  to  Creative  Computing.  P.O.  Box  789-M.  Morristown.  NJ.  07960. 


Exp.  date  - 


State  . 


-  Zip 


8  U 
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Computer  Bits 

7 


COMPUTERS  TO  AID  HANDICAPPED 


By  Leslie  Solomon 


LAST  MARCH,  we  attended  the  sec¬ 
ond  annual  West  Coast  Computer 
Faire  and  heard  eight  papers  discussing 
different  ways  computer  enthusiasts  can 
help  handicapped  people. 

This  is  ample  evidence  that  making 
home  computers  to  aid  the  handicapped 
is  an  excellent  project  for  computer 
clubs.  It  would  certainly  be  more  gratify¬ 
ing  than  Star  Trek  or  creating  more  com' 
puter  games  And  modestly  priced 
equipment—voice  interfaces  modems, 
controllers,  etc, — for  this  purpose  is  at 
hand,  If  you  would  like  to  contribute  your 
talents  to  this  much-needed  computer- 
to-human  interfacing,  contact  Comput¬ 
ers  for  the  Handicapped,  c/o  Warren 
Dunning,  5939  Woodbine  Ave.,  Phila¬ 


delphia,  PA  1913V  You  will  find  it  chal¬ 
lenging  and  exciting, 

PET  Doings*  The  PET  computer,  like 
many  of  its  predecessors  is  starting  to 
spawn  a  "cottage  industry1*  of  bus  plug¬ 
in  devices. 

HUH  Electronic  Music  Productions, 
BOX  259,  Fairfax,  CA  94930  (Tel: 
415-457-7598),  is  now  making  several 
PET  add-ons.  Among  these  is  the 
PET-100,  that  allows  the  PET  to  use 
conventional  S-100  boards.  This  ap¬ 
proach  uses  a  cable -connected  board 
that  plugs  into  an  S-100  motherboard 
(that  also  has  a  power  supply),  with  the 
other  end  of  the  cable  connected  to  the 
PET  expansion  connector.  Two  versions 


are  available:  mode-1  emulates  most 
S-100  functions  except  ROY  so  it  has 
fast  memory  and  no  wait  states:  and 
mode-2  allows  read  and  write  wait 
states.  Kit  is  $199.95T  assembled  it  is 
$279.95 

Another  add-on  is  PETSQUEAK 
(SI 9.95)  which  automatically  "beeps' 
when  a  file  header  is  found  or  written, 
and  when  a  program  is  loaded  or  saved. 
It  may  also  be  used  as  a  beeper  under 
program  control  PET-TUNE-YA 
($29.95)  is  an  8-bit  D/A  converter  that 
can  be  used  as  a  music  generator  or  as 
a  DAC  for  graphics  or  control  The  PET 
Video  Buffer  ($19.95)  is  a  video  combin¬ 
er  that  allows  the  use  of  conventional 
large-screen  video  monitors  for  class* 
room  display. 

S-100  Bus  Things*  It  seems  like  al¬ 
most  every  day  something  new  comes 
along  for  the  ubiquitous  S-100  bus,  and 
here  is  one  more: 

Objective  Design  Inc.,  POB  20325, 
Tallahassee,  FL  32304  (Tel:  904- 
224-5545),  has  released  its  Program¬ 
mable  Character  Generator  board  for 
$149.95  kit  and  $195  assembled/tested. 
This  S-100  plug-in  works  with  any  of  the 


A  P  DIP  Jumpers  make  the  connection 

Faster  and  Easier. 


FLAT  RIBBON  CABLE  ASSEMBLIES 
WITH  DIP  CONNECTORS 

AP  DIP  Jumpers  are  the  low-cost,  high  quality  solution  for 
jumpering  within  a  PC  board;  interconnecting  between  PC 
boards,  backplanes  and  motherboards;  interfacing  In- 
out/Output  signals;  and  more. 

All  assemblies  use  rainbow  cable.  Standard  lengths  are  6, 12, 
18,  24  and  36  inches. 


•  Available  with  14, 16,  24  and  40  contacts. 

•  Mate  with  standard  1C  sockets. 


SINGLE-ENDED  DIP  JUMPERS  DOUBLE-ENDED  DIP  JUMPERS 


F?  F?  Ft1 


*  Fully  assembled  and  tested 

*  Integral  molded'On  strain  relief, 

*  Line-by-line  probeability. 


Faster  and  Easier  is  what  we're  atl  about. 


T 


AP  PRODUCTS  INCORPORATED 

Box  110  72  Corwin  Drive 
Pamesville,  OH  44077 
(216)354-2101  TWX:  810-425-2250 


No 
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NO. 
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POPULAR  ELECTRONICS 


PROFESSIONAL 

DISCOUNTS 


Texas  Instruments 

electronic  calculator 

TI-1750  LCD  $19.35  SR40 

TI-2550  III  23.25  Tl  55  NEW 

Little  Prof  1 2.55  TI-57  NEW 

Dalaman  NEW  19.95  TI-58  NEW 

TI-5100  38.75  TI-59  NEW 

TI-5015  NEW  63.00  PC-100A 

TI-5050M  77.55  MBA 

T 1-5040  PD  95.00  Bus  Anylst  _ 

Tl  30  SP  16.98  Tl- Programmer  NEW  49.95 

Dataclip  28.09  TI-1790  NEW  39.95 

Ask  for  Tl  Digilal  Watches  mg 

HEWLETT  Jip,  PACKARD 


HP- 10  NEW... 

.  SI  39.00 

gff  HP  80  .... 

.  235.00 

HP-1 9 C  NEW. 

.275.00 

HP-67 . . 

360.00 

HP-21 . 

59.95 

HP-31E  NEW.  . 

55.00 

HP  22 . . 

89.95 

HP-32E  NEW.. 

..  75.00 

HP-25 . 

89.95 

HP33E  NEW.. 

92.00 

HP-25C . 

.  12B.OO 

HP37E  NEW.  .. 

..  75.00 

HP-27 . 

..119.95 

HP-38E  NEW... 

..110.00 

HP-29C  NEW. . 

..156.00 

HP92NEW. 

.500.00 

HP  97 . 

599.00 

We're  HP's  authorized  franchise  dealer  —  all 
accessaries  are  professionally  discounted. 

Also  SCM,  Olivetti,  Casio,  Canon,  APF,  Sharp. 
Craig.  Sanyo,  Record-A-Call.  Norelco-Phillips 
and  more.  All  at  great  prices! 


NorelCO  NT-1 .  $164.00 
Norelco  186  , .  245.00 


Sanyo  9908  $249.95 

Sanyo  8000A  , .  19935 


WE  WILL  BEAT  OR  MEET  ANY  COMPETITORS'  PRICE 
IF  HE  HAS  MERCHANDISE  ON  HAND.  All  units  shipped 
in  original  factory  cartons  with  accessories  according  to 
manufacturers' specifications  In  Calif  call  (213)  370- 
5795  or  CALL  (800]  421-0367  (Other  than  CA)  Above 
prices  are  for  cash  only  BankAmericard/Visa  &  Master 
Charge  prices  differ  Send  money  order  Pers  ck(2wks 
to  clear)  In  CA  add  6%  sales  tax  Add  S3  50  mm  shipping 
charges  WE  SHIP  AIR  on  request  Subject  to  availability 
Send  mail  orders  to  DEPT  EM-J 
WRITE  OR  CALL  FOR  FREE  CATALOG. 


t|< 


WRITE  OR  CALL  FOR  FREE  CATALOG 
WIISHIRE  -  2  STORES  -  HAWTHORNE 
CALL 


Intererte 


16611  HAWTHORNE  BLVD  .  LAWNDALE.  CA  90260 

(213)370-5795  •  (800)421-0367 
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QUICK  CHARGE 
Cordless 
Soldering  Iron 
completely 
recharges  in 
3V2-4  hours. 

Low  voltage, 
battery  powered, 
ground  free 
isolated  tip 
design. 


16  snap-in  tips 
to  fit  any  job 
plus  a  PC 
Drill. 


WAHL  CLIPPER  CORPORATION 

ORIGINATOHS  OF  PRACTICAL  CORDLESS  SOLDERING 
•  Sterling,  lifinois  61081  •  (815)  625-6525 
‘"Manufacturing  Excellence  Since  1919" 
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Motorola  9x7  matrix  character  genera¬ 
tors  such  as  used  in  the  VDM-1,  SOL, 
Poly  VTI,  SSM  Video  Board,  etc.  To  use 
this  new  board,  the  character  generator 
ROM  is  removed  from  the  existing  sys¬ 
tem,  and  plugged  into  a  socket  on  the 
PCG.  The  PCG,  in  turn,  is  plugged  into 
the  now-empty  character  generator 
socket.  Linder  software  control,  data  in 
the  2K  of  RAM  on  the  PCG  can  replace 
some  or  all  of  the  characters  in  the  old 
ROM.  Such  features  as  APL characters, 
special  math  or  scientific  symbols,  for¬ 
eign  alphabets,  italics,  or  other  forms  of 
emphasis,  or  even  music  symbols  can 
be  created.  Programmable  characters 
may  be  used  to  create  graphics  up  to 
512  x  256.  The  PCG  achieves  its  high 
resolution  without  externa!  memory  or 
DMA  activity. 

Breadboarding.  Probably  the  best 
way  to  try  out  a  new  circuit  is  to  bread¬ 
board  it,  preferably  using  solderless 
sockets.  This  way,  you  can  try  all  sorts 
of  hardware  “tricks”  without  causing  any 
heat  damage.  In  line  with  this,  AP  Prod¬ 
ucts  Inc.,  Box  110,  72  Corwin  Drive, 
Painsville,  OH  44077  (Tel:  216-354- 
2102),  has  released  three  POWER-ACE 
Circuit  Evaluators  said  to  have  twice  the 
component  capacity  of  other  solderless 
breadboards.  All  three  models  offer  256 
x  5  tie-point  terminals,  and  16  x  25  tie- 
point  busses,  fused  power  supply,  and  a 
ground  plane. 

POWERACE  101  ($84.95)  features  a 
5-to-1 5-volt,  600-mA  dc  supply  having 
excellent  characteristics,  and  a  5%, 
0-15-volt  meter.  POWERACE  102 
($114.95)  has  a  fixed  5-volt,  1 -ampere 
supply,  four  slide  switches  with  logic-0 
or  logic-1  outputs,  and  two  debounced 
momentary  switches  delivering  positive 
or  negative  output  pulses.  In  addition, 
this  model  also  has  four  LED’s,  a  de¬ 
bounced  pushbutton  with  positive  or 
negative  pulse  output,  and  a  clock  gen¬ 
erator  from  1  Hz  to  100  kHz  output. 
POWERACE  103  ($124.95)  is  a  beefed- 
up  version  of  the  102,  with  the  addition 
of  a  ±1 5-volt,  250-mA  supply,  and  a 
0-15-volt  meter. 

EPROM  Erasure.  There  have  been 
many  articles  on  programming 
EPROM’s,  but  erasure  has  been  left  up 
to  the  user.  One  way  to  erase  EPROM’s 
is  by  using  the  UVS-11E  Low-Cost 
EPROM  Erasing  Lamp  ($59.50)  from  Ul¬ 
tra-Violet  Products  Inc.,  5100  Walnut 
Grove  Ave.,  San  Gabriel,  CA  91778 
(Tel:  213-285-3123).  It  is  available  from 
many  electronics  suppliers  and  comput- 


Includes 
Functional 
Tilt  Stand! 


& 


NEW  BOO  270 
3ft  MOT  MUM  KIT 
ONLYW5 


Introductory  Offer-FREE  AC  ADAPTOR 


The  first  and  only  lab  accuracy  por¬ 
table  DMM  Kit  featuring  MOS/LSI 
1C  economy  and  reliability.  Mea¬ 
sures  DC/AC  Volts,  Kilohms,  DC/ 
AC  milliamps  in  21  ranges.  Polarity 
indicators  and  overload  protection 
are  provided,  and  0.5  inch  LED  dis¬ 
plays  give  easiest-to-read  digital 
readout  to  1999.  The  270  features  a 
basic  0.5%  DC  accuracy,  10  Meg¬ 
ohm  input  impedance,  low  voltage 
drop  in  all  current  ranges  and  auto¬ 
matically-flashing  overrange  indi¬ 
cator.  Assembled  $109.95 

FREE  78  EICO  CATALOG 

Check  reader  service  card  or  send  50c 
for  first  class  mail.  See  your  local  EICO 
Dealer  or  call  (516)  681-9300,  9:00 
a.m.-5:00  p.m.  EST.  Major  credit  cards 
accepted. 

EICO-108  New  South  Rd. 

Hicksville,  N.Y.  11801 
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Put  Professional  Knowledge  and  a 

COLLEGE  DEGREE 


in  your  Electronics  Career  through 


by  correspondence,  while  continuing  your 
present  job.  No  commuting  to  class.  Study 
at  your  own  pace.  Learn  from  complete  and 
explicit  lesson  materials,  with  additional 
assistance  from  our  home-study  instructors. 
Advance  as  fast  as  you  wish,  but  take  all  the 
time  you  need  to  master  each  topic.  Profit 
from,  and  enjoy,  the  advantages  of  directed 
but  self-paced  home  study. 

The  Grantham  electronics  degree  pro¬ 
gram  begins  with  basics,  leads  first  to  the 
A.S.E.T.  degree,  and  then  to  the  B.S.E.E. 
degree.  Our  free  bulletin  gives  complete 
details  of  the  program  itself,  the  degrees 
awarded,  the  requirements  for  each  degree, 
and  how  to  enroll.  Write  for  Bulletin  E78  . 

Grantham  College  of  Engineering 
2000  Stoner  Avenue 
P.  O.  Box  25992 
Los  Angeles,  CA  90025 

Worldwide  Career  Training  thru  Home  Study 
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THIS 

SPEAKER 

IS 

IMPOSSIBLE. 


It  would  seem  impossible  to 
squeeze  accurate,  full-range  sound 
reproduction  out  of  a  speaker  only 
ten  inches  high.  Especially  flat 
response  from  70  to  20,000  hz. 

But  it's  possible  with  the 
Speakerlab  Point  One,  a  two-element 
stereo  speaker  with  a  dome  tweeter, 
6"  butyl-surround  woofer  and 
l2dB/octave  Butterworth  crossover 
network.  All  snuggled  into  an 
enclosure  one-tenth  of  a  cubic  foot 
in  volume!  Perfect  for  apartments, 
extension  speakers  or  cars. 

It's  not  the  only  "miniature' 
speaker  on  the  market.  But  it's  the 
only  one  that's  a  $55  kit  so  easy  to 
assemble  we  guarantee  you  can  do  it 
or  we  ll  finish  it  for  you  free! 

Read  more  about  the  Point  One 
and  its  nine  bigger  brothers  in  our 
54-page  color  catalog.  Send  for  it 
today  and  learn  how  possible  the 
impossible  speaker  is. 


Here's  50C.  send  me  vour  full-color  catalog/1  manual  on 
speaker  kits  „  „ 

Dept  pe  k 


ecikei  lei  V 

■  Dept.  PE-K,  735  N.  Northlake  Way 
Seattle,  Washington  98103 


r - 1 
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Our  new  Bearcat®  250 

has  all  the  fantastic  space  age  features  of  our  super 
popular  Bearcat®  210,  but  now  we've  added: 

•  50  synthesized  crystal/ess  channels 

•  User  selectable  scanning  speeds 

•  Priority  channel 

•  Digital  time  clock— accurate  to  seconds 

•  Automatic  or  user  controlled  squelch 

•  Search  Direction— Search  “up”  or  “down” 
for  quicker  return  to  desired  frequencies 

•  Transmission  activity  counter— tells  you 
how  busy  each  frequency  has  been 

•  Search  &  Store— Will  find  and  “remember” 
up  to  64  active  frequencies  for  later  recall 

•  Direct  channel  select— Advance  directly  to  a 
channel  without  stepping  through  interim  channels 

•  Non  volatile  memory— No  batteries  required  to 
retain  memory,  even  when  scanner  is  unplugged 

•  Auxiliary— On/Off  control  of  equipment  (tape 
deck,  alarms,  lights,  etc.)  when  transmissions 
occur  on  programmed  channels 

To  reserve  your  space-age  Bearcat®  250  and 
receive  your  order  priority  number  for  spring- 
summer  delivery,  send  $389.00  plus  $5.00  for  U.S. 
U.P.S.  shipping.  Foreign  orders  invited  at  slightly 
higher  cost.  Visa  and  Master  Charge  card  holders 
may  call  toll  free  800-52 1  -4414  to  order.  Outside 
the  U.S.  and  Michigan  dial  313-994-4441.  To 
order  by  mail  or  for  a  free  catalog  completely 
describing  the  fantastic  crystalless  Bearcat®  250 
write:  COMMUNICATIONS  ELECTRONICS,  Box 
1002— Dept.  5,  Ann  Arbor,  Michigan  481 06  USA. 
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er  stores.  The  UVS-1 1 E  holds  up  to  four 
chips  in  a  conductive  foam  base,  and 
supports  the  chips  at  1"  from  the  UV 
lamp.  Up  to  four  chips  can  be  erased  in 
20  minutes.  The  holding  tray  absorbs  all 
UV  while  transmitting  visible  light.  (The 
UV  lamp  will  not  operate  unless  seated 
within  the  holding  tray.  When  the  lamp  is 
lifted  from  the  tray,  it  goes  off.) 

Cabinets.  Its  one  thing  to  build  a  new 
keyboard,  a  TVT,  or  a  complete  system, 
but  locating  a  decent  cabinet  is  some¬ 
thing  else. 

If  packaging  has  been  a  problem,  con¬ 
tact  Custom  Electronics  Industries,  609 
Route  109,  West  Babylon,  NY  11704 
(Tel:  516-884-2121).  This  firm  makes  a 
variety  of  high-impact  plastic  enclosures 
for  a  variety  of  computer  items.  Prices 
range  from  $39.95  for  a  TVT  cabinet  and 
up  depending  on  size.  Cabinets  are 
available  painted  or  unpainted. 

New  I/O  Port.  According  to  Vector 
Graphics  Inc.,  790  Hampshire  Rd.,  A-B, 
Westlake  Village,  CA  91361  (Tel: 
805-497-6853),  its  Bit  Streamer  I/O 
S-100  board  ($155  kit,  $195  assem¬ 
bled),  available  through  most  computer 
stores,  combines  two  parallel,  and  one 
serial  I/O  port  with  an  8251  programma¬ 
ble  UART.  One  parallel  port  can  also  be 
used  as  a  keyboard  input  port.  Without 
changes  to  the  pre-jumpered  options, 
the  board  can  also  operate  as  an 
RS-232  serial  port. 

Ham/Computer  Terminal.  Xitex 
Corp.,  POB  20887,  Dallas,  TX  75220 
(Tel:  214-620-2993),  is  marketing  its 
SCT-100  low-cost  S-100  plug-in  video 
terminal.  Using  the  Mostek  3870,  the 
board  produces  64  characters  and  16 
lines  of  5x8  dot  matrix  characters  and 
has  a  128-character  set  including  upper 
and  lower  case,  numerics,  Greek,  com¬ 
mon  symbols,  and  special  graphic  sym¬ 
bols.  The  board  can  use  either  ASCII 
(1 10/300  baud)  or  baudot  (45/72  baud). 
Full  cursor  control  is  provided.  Both  20- 
and  60-mA  serial  loops  are  provided,  as 
is  RS-232.  All  loops  are  opto-isolated. 

Having  both  ASCII  and  baudot,  the 
board  can  be  used  for  ham  FSK  as  well 
as  computer  applications.  Three  ver¬ 
sions  are  available:  SCT-100A  is  as¬ 
sembled  and  tested  for  $185;  SCT-1 00K 
is  a  kit  for  $155;  and  SCT-1  OOP  is  a  par¬ 
tial  kit  that  includes  the  3870,  character 
generator  ROM,  crystal,  pc  board,  and 
complete  documentation  at  a  price  of 
$85.  The  documentation  package 
(SCT-1 00D)  is  available  for  $3.  O 


Choose  from  over  75  of  the  top-name 
brands  in  Hi-Fi  equipment  and  acces¬ 
sories,  plus  the  latest  in  records  and 
tapes  -  all  at  incredibly  discounted 
prices! 

•  VISA  •  MASTERCHARGE 

Toll  Free  Ordering  1-800-638-3920 
We  give  quotes  by  Phone 

•  - - - 1 

1  Send  for  our  Free  Catalog  and  compare  i 
I  our  Selection  and  Prices.  t 

l  PE678  t 

i  Name -  1 

!  Addr _ ! 

t 

1  City -  , 

i  State - Zip -  j 

I _ i 

srmm  mscouxmts 

6730  Santa  Barbara  Court  •  Balto.,  Md.  21227 
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the  Intel 


5  GREAT  New  Books  on  Microprocessors! 


BEGINNER’S  GUIDE  TO  MICROPROCESSORS 

uuuut  tut),  a  Everything  you  need  to  know  to  get  started  with  micro* 
ijKirtto  processors  and  personal  computers,  from  the  very 
basics  to  their  internal  architecture,  from  program¬ 
ming  to  interfacing  with  the  outside  wortd...including 
how  to  select  your  own  computer  system  Assumes 
absolutely  no  prior  knowledge  of  the  subject  Includes  a 
point-by  point  comparison  of  the  Motorola  6800  and 
chips  182  p  .  106  ill 
Paper  $5.95;  Hardbound  $8.95  Order  No.  995 

57  PRACTICAL  PROGRAMS  AND  GAMES  IN  BASIC 
SEOUmRlB  5 1  of  the  hardest  working,  most  enjoyable  BASIC  prog¬ 
rams  you've  ever  se?n.-  everything  from  space  war 
games  to  blackjack,  from  craps  to  I  Ching.  from  arith¬ 
metic  progression  to  statistical  permutations  to  one- 
arm  bandits!  It's  an  easy-to-use  manual  that  gives  you 
57  different  Simplified  BASIC  programs.  You  can  pro¬ 
gram  your  minibram  for  all  kinds  of  fun  and  games,  or 
for  figuring  compound  interest,  calculating  depreciation,  etc.  2  lOp  64ill 
Paper  $7.95;  Hardbound  $10.95  Order  No.  1000 

MICROPROGRAMMING  FOR  COMPUTER  HOBBYISTS 

A  unique  programming  manual  that  takes  you  right 
from  the  very  bastes  up  to  state-of-the-art  capabilities 
with  enough  detail  on  intermediate  and  advanced 
techniques  of  programming  and  data  structuring  to 
satisfy  a  working* professional  programmer.  Anyone,  no 
matter  how  inexperienced,  can  easily  follow  it.  Covers 
stacks  queues,  deques  strings,  trees,  graphs  right 
up  through  the  most  supercomplex  multiple-linked  chains  378p .  219ill 
Paper  $8.95;  Hardbound  $12.95  Order  No.  952 

MINIPROCESSORS:  FROM  CALCULATORS  TO  COMPUTERS 

gggwgwww*  The  computer  hobbyist's  machine-language  hybnd 
calculator/computer  book  . .shows  you  how  to  use. 

#  build,  design,  repair,  troubleshoot,  program,  and  cus¬ 
tomize  your  own  calculators!  Bridges  the  gap  between 
calculator  and  computer  technology;  shows  you  how  to 
start  with  a  few  easy-to-obtain  calculator  chips  and 
gradually  construct  any  kind  of  superbrained, 
specialized  calculator  you  want.  192  p..  67  ill. 

Paper  $5.95;  Hardbound  $9.95  Order  No.  971 

THE  “COMPULATOR”  BOOK 

An  imaginative  new  project  book  that  shows  you  how  to 
mate  the  COMPuter  with  the  calcULATOR...to  build, 
design,  and  customize  calculators  for  all  kinds  of 
brainwork  — counting,  storing  data,  measuring 
times,  dialing  phones,  generating  random  numbers... 
even  tying  one  into  a  Teletype  for  a  tape-controlled 
calculator  with  virtually  an  infinite  memory...plus  how 
to  build  displays  several  feet  high  Includes  full-size  printed-circuit 
layouts  to  make  your  own  PC  boards!  322  p..  224  ill. 

Paper  $7.95;  Hardbound  $10.95  Order  No.  975 


SEND  NO  MONEY!  We  ll  invoice  you  on  10-DAY  FREE  TRIAL  Clip 
entire  ad  to  order.  100%  guaranteed  or  your  money  refunded. 

,  TAB  BOOKS  BLUE  RIOGE  SUMMIT.  PA.  17214  j 
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Software 
Sources— 


spssd,  using  ordinary  cassette  recorders. 
The  program  has  a  built-in  relocator,  and  al¬ 
lows  the  user  to  specify  the  start  end  and 
program-start  addresses  for  a  dump.  When 
Beading,  WHIZ  will  produce  an  "GtC  mes¬ 
sage  and  display  the  last  address  referenced 
on  tape  and  the  PC  start  address.  Other 
hardware  requirements  include  a  terminal 
with  control-character  decoding.  WHIZ  re¬ 
sides  in  about  Ik,  and  ss  supplied  on  KC  cas¬ 
sette  with  ongin  lOOOh.  tor  $15.95.  or  on 
Smoke  Signal  Broadcasting  BFD-68-format 
diskette  forS20,95.  Write.  Shifting  Sands  Mi¬ 
crocomputer  Products  Corp,,  Box  441.  Fair- 
born.OH  45324. 

Micro  ltAPL”  for  8080,  8k  EMPL  is  a 

micro  APL  for  B08Q  based  computers,  using 


6800  High-Speed  Cassette  Save/ 
Load  Program,  Designed  for  the 
SWTPC  MG8  computer  and  AC-30  cassette 
interface,  WHIZ  can  save  and  load  programs 
at  9X  MtKBUG  speed,  or  3X  binary-format 


ASCII-character  adaptations  of  the  APL  sym¬ 
bols  and  operators.  EMPL  has  numeric  and 
character  vectors  (one -dimensional  arrays), 
user-defined  functions.  22  primitive  functions, 
9  system  commands,  and  many  other  special 
operators  and  characters.  Typical  operators 


CALIFORNIA 
Byte  Shop  '#1 

1063  West  El  Gamine  Real 
Mountain  View,  California  94Q4G 
(415)  969  5464 

Rainbow  Computing,  Inc. 

10723  White  Oak  Avenue 
Granada  Hills,  California  91344 
(213)  360-2171 

GEORGIA 
Datamart,  Inc. 

3001  North  Fulton  Dnve,  NE 
Atlanta,  Georgia  30305 
(404)  266  0336 

ILLINOIS 

American  Microprocessors 
Equipment  and  Supply  Corp 
At  the  Chicagoland  Airport 
20  North  Milwaukee  Avenue 
Half  Day,  Illinois  60069 

(312) 634  0076 

INDIANA 
Audio  Specialists 
415  North  Michigan  Street 
South  Bend,  Indiana  46601 
(219)  234-5001 

MICHIGAN 
The  Computer  Mart 
1800  West  14  Mile  Road 
Royal  Oak.  Michigan  48073 

(313)  576-0900 

United  Microsystems  Corp. 

2601  South  State  Street 
Ann  Arbor,  Michigan  48104 
(313)  668-6806 

NEW  JERSEY 

Computer  Mart  of  New  Jersey 
501  Route  27 
Iselin,  New  Jersey  03830 
(201)  233-0600 


NEW  YORK 

Byte  Shop  of  New  York 

130  East  40th  Street 
Corner  of  Lexington  Avenue 
New  York,  New  York  10016 
(212)  889  4204 

Readmit  Computer  Stores 
6  Winspear  Aven  ue 
Buffalo,  New  York  14214 
(716)  835-7750 

PENNSYLVANIA 

Personal  Computer  Corp, 

Frazer  Mall 

Lancaster  Avenue  and  Route  352 
Frazer,  Pennsylvania  19355 
(215)  647  8463 

TEXAS 

Compushop 

13933  North  Central  Expressway 
Dallas.  Texas  75243 
(214)  234-3412 

KA  Electronics  Sales 
1 220  Majesty  Drive 
Dallas,  Texas  75247 
(214)  634-7870 

VIRGINIA 

Computer  Systems  Store 
1984  Chain  Bridge  Road 
McLean  (Tysons  Corner),  Va.  22101 
(703)  821-8333 

The  Computer  Hardware  Store,  Inc. 
818  Franklin  Street 
Alexandria,  Virginia  22314 
(703)  548-8085 

The  Computer  Workshop  of 
Northern  Virginia 

5240  Port  Royal  Road  *203 
Springfield,  Virginia  22151 
(703)  321-9047 


Dealers:  For  information  about  how  to  have  your  store  listed  in  THE  MICROCOMPUTER  MART, 
please  contact:  POPULAR  ELECTRONICS,  One  Park  Ave_r  New  York,  N.Y,  10016  *  £2121  725-35GB, 


and  commands  include:  logical  and  arithme¬ 
tic  functions,  catenation,  string,  literal-text, 
branch,  absoiute,  random,  and  many  others. 
The  program  itself  resides  in  the  first  5.6k 
bytes  of  memory,  but  requires  a  minimum  of 
8k  total  RAM,  Double-orecision  integer  arith¬ 
metic,  with  a  range  of  -32767  is  used.  EMPL 
is  available  on  Tarbeli  cassette  for  $10  (NJ 
residents  add  5%  tax),  including  user's  man¬ 
ual,  from  Erik  T  Mueller,  Britten  House,  Roo¬ 
sevelt,  NJ  08555,  and  from  Tarbeli  Electron¬ 
ics,  20620  S.  Leapwood  Ave.,  Suite  P,  Car- 
son,  CA  90746,  for  $15  (California  residents 
add  6%  tax).  Also  available  for  $20  on  paper 
tape,  North  Star  disk,  CUTS  cassette  or  MITS 
cassette  from  supplier. 

6800  Math  Package.  A  math  package 
with  12-dig  it  accuracy  up  to  the  value 
549,755,813,887,  and  with  11 -digit  accuracy 
tor  higher  values,  is  available  for  the  SWTPC 
6800  computer.  Calculations  are  floating¬ 
point,  with  5-byte  mantissas  plus  1-byte  ex¬ 
ponent,  a  25%  saving  in  storage  over  BASIC, 
with  higher  accuracy.  The  package  also  sup¬ 
ports  Fortran- type  formatting  of  floating-point 
and  integer  specifications  In  both  read  and 
write.  The  package  includes  binary-to- ASCII 
conversion  routines.  Updates  will  be  sent  to 
all  original  purchasers  for  the  cost  of  postage 
and  disk  or  tape.  If  the  customer  supplies  his 
own  disk  or  tape,  the  charge  will  be  $1 .00, 
Cost  of  the  math  package  is  $107,50  in 
Smoke  Signal  Broadcasting  disk,  or  $103.00 
on  KG-siandard,  300-baud  cassette.  Write: 
AAA  Chicago  Computer  Center,  3Q07V£  W, 
WaveJand  Ave.,  Chicago,  IL  60618,  or  par¬ 
ticipating  dealers, 

6502  Resident  Assembler  and 
Editor.  The  ASM65  resident  assembler 
and  Mini-Editor  for  6502  systems  are  de¬ 
signed  to  work  together,  and  can  produce  ob¬ 
ject  paper  tapes  as  well  as  listings.  Both  are 
available  in  KIM  or  TIM  format;  addressing  for 
the  ASM65  is  1000-1 FA6  (TIM)  or  2000- 
2FBD  (KIM);  for  the  mini-editor  it's  2600- 
297F  and  3600-3997F  for  the  TIM  and  KIM 
versions  respectively.  The  ASM65  on  hex 
dump  or  paper  tape  is  SI  3:  the  manual  is  $5, 
and  a  cross-assembly  listing  is  $28.  Prices 
for  the  Mini-Editor  are  $4.00  for  the  hex  dump 
or  binary  paper  tape,  £2.50  for  the  manual, 
and  $7,50  for  the  listing.  All  prices  are  post¬ 
paid,  first  class.  A  catalog  of  other  programs 
ts  $100,  Write:  The  6502  Program  Ex¬ 
change,  2920  Moana,  Reno,  NV  69509, 

S03O  Multitasking  Scheduler. 

MTS/80  is  a  real-time  multitasking  scheduler 
for  Intel  SBC  80/10  single-board  computers, 
It  features  relocatable  binary  libraries,  includ¬ 
ing  I/O  drivers  and  system  utilities;  source 
code,  and  manuals.  On  MDS-8Q0-compatible 
floppy  discs,  MTS/ 80  is  $995.  If  purchased 
separately,  the  user  s  manual  is  £25r  and  the 
System  Generation  Procedure  and  I/O  Driver 
Implementation  Manuals  are  $10  each. 
Write;  Resource  Control,  2701  152nd  Ave. 
NE,  Redmond.  WA  98052, 
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Don  Lancaster's  Ingenius  design 
provides  software  controllable  options 
including: 

*  Scrolling  *  Full  performance  cursor 

*  Over  2K  on-screen  characters 

with  only  3MHz  bandwidth 

*  Variety  of  line/character  formats 
including  16/32,  16/64 

. even  32/64 

*  User  selectable  line  lengths 
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AND  MORE  THAN  50  OTHERS 
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The  leading  magazine 
in  the  personal 
computer  field 

BYTE  is  the  magazine  for  I  he  creative  home  computer 
experimenter.  BYTE  tells  you  everything  you  want  to 
know  about  personal  computers,  including  how  to  con¬ 
struct  and  program  your  own  system. 

Home  computers  are  now  practical  and  affordable.  Low 
cost  peripherals  have  resulted  in  more  hardware  and  soft- 
ware,  more  applications  than  you  could  imagine  BYTE 
brings  it  all  to  you.  Every  issue  filled  with  stimulating,  timely 
articles  by  professionals,  computer  scientists  and  serious 
amateurs 

Fill  in  the  coupon  today.  Read  your  first  copy  of  BYTE,  if  it's 
everything  you  expected,  honor  our  invoice.  If  It  isn't,  just 
write  "CANCEL11  across  the  invoice  and  mail  back.  You  won't 
be  billed,  arid  the  copy  is  yours. 

Allow  6  to  8  weeks  for  processing, 

©  tWTE  Publications.  Int  r  197-9 
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1C  TIMER  COOKBOOK 

By  Wa/ter  G,  Jung 

As  cookbooks  go,  this  one  has  few  specific 
recipes,  but  a  great  deaf  of  basic  information 
to  help  the  reader  cook  up  projects  of  his 
own  About  one-fourth  of  the  book  is  devoted 
to  RC  timer  basics,  and  1C  timer  types,  In¬ 
cluding  precision  and  programmable  varie¬ 
ties.  But  most  of  the  book  is  devoted  to  circuit 
ideas  and  building  blocks  from  which  the 
reader  can  develop  a  far  wider  range  of  pro¬ 
jects  than  a  book  this  size  could  otherwise 
contain,  Four  data -packed  appendices  in¬ 
clude  manufacturers'  data  sheets  and  a  thor¬ 
ough  bibliography  of  1C  timer  design  ideas. 
Published  by  Howard  W  Sams  &  Co *,  lnc.t 
4300  kVesf  62nd  Sl>  Indianapolis,  IN  46268. 
287  pages  S9. 95  soft  cover 

THE  POCKET  CALCULATOR 
GAME  BOOK  #2 

by  Edwin  Sc/i/ossberg 
and  John  Brockman 

Divided  into  games  for  one,  fwo„  three  or 
more  players,  this  book  presents  50  games  of 
mathematics  and  strategy,  many  of  which  will 
sharpen  players'  arithmetic  abilities.  All 
games  are  thoroughly  explained,  with  exam¬ 
ples  of  typical  game  runs  that  can  be  used 
with  simple  "four -banger '  calculators 
Published  by  William  Morrow  &  Company , 
Inc.  W5  Madison  Ave,.  New  York t  NY 
WOl  6.  203  pages.  S6.95  hard  cover.  $3  95 
soft  cover. 

ELECTRONIC  TROUBLESHOOTING, 

SECOND  EDITION 

by  Clyde  N,  Herrick 

Name  a  piece  of  electronic  gear  in  your 
home,  and  there's  an  excellent  chance  it's 
covered  here.  After  a  brief,  but  thorough  sur¬ 
vey  of  troubleshooting  procedures,  toofs  and 
instruments,  the  author  devotes  lengthy 
chapters  to  the  trouble  shooting  of  specific 
types  of  equipment.  These  includes  radio  re¬ 
ceivers,  stereo  amplifiers  and  tuners,  tape  re¬ 
corders,  black  and  white  and  color  TV.  TV 
cameras  and  video  tape  recorders,  ham  and 
CB  radios,  electronic  organs,  computers, 
MATV  and  CATV,  marine  electronics,  and 
troubleshooting  of  test  instruments  them¬ 
selves  There  are  copious  sample  schemat¬ 
ics  and  illustrations,  including  color  photo¬ 
graphs  of  color  bar  displays. 

Published  by  Reston  Publishing  Co.r  Inc., 
Reston.  VA  22090.  348  pages.  St 6.95.  Hard 
cover. 
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Radio  Hut 


1-800-5X7-2304 

lT*«  On i-  Toll  Free  Watts  Mne 


Jumbo  ll.o  Csr  dock  rvit 

FEATURES 

A.  Bowmar  Jumtxj  .5  inch  LFD  array  \  It^Vl  t  \ 

B.  MOSTEK  —  50250  —  Super  clock  chip  SS/*  l  J 

C.  Ori  board  precision,  crysiai  time  base  KvX^^i  -rJL; 

0.  12  or  24  hour  Real  Time  formal 

E.  PtrTect  for  cars,  boats,  vans.  ele.  ^|jl|  X’  - 

f  pc  board  aotj  all  pam  fleas  casei  inc. 

Alarm  opiipo  —  $i  SO  *4n  ftp  , 

AC  XFMR  -  U  SD  $10.30 

MUSICAL  HORN 

One  iun&  supplied  with  each  Kit  Additional  tones  —  JB.95 
each.  Spec laHunes  av&i tabte  Standard  tunes  now  available:  — 
Dixie  —  Eyes  ol  Te*a&  --  On  Wisconsin  —  Yankee  Doodle 
Dandy  —  Notre  Dame  —  Fink  Panther  —  Aggie  War  Song  — 
Anchors  Away  —  Never  on  Sunday  —  Yellow  Rose  ol  Texas  — 
Deep  in  the  Heart  of  Texas  —  Boomer  Sooner  —  Bridge  over 
Rtver  Kwai.  Special  Design  Assembled 

CAR  $  BOAT  KtT  HOME  KIT  Case  $3  50  $  Tested 

34.95  29  95  Add  $10  00 

TELEPHONE  RELAY 

Assembled  &  Tested  $29.95 

Automatically  Starts  &  Stops  Tape  Recorders 

Sumjptfllous  Intorcflptlon  of  tolftphbng  cciiwrsatEon  is  a 
Ytotatmn  of  Federal  Law  and  IJils  device  1$  not  Intended  for 
such  u$«. 


6  DIGIT  ALARM  CLOCK  KIT 

Features:  Litronix  dual  1 12'  displays.  Mostek 
50260  super  dock  chip,  single  I  C  segment 
driver,  SCR  digri  drivers.  Kri  includes  ail  ne¬ 
cessary  parts  fexce.pt  case*.  Xfmr  optional 
Eliminate  the  hassle. 

AC  XFMR  —  $K50  Case  S3. 50  $12*95 


NEW  IMPROVED 
UNSCRAMBLER! 
$25.00 

Punched  and  Printed  Case 


Plugj  trvto  airptwo*  &r 
tpotli  sr  iny  $^nn«r  pr  MaflHCf 
OtikunlMd  la  unK'imblt  «n> 
IMS  CJll 


'  Etirly  lurtkd 
■  Full  (njuiK !mon  included 

*  On ‘‘b*  gnu  p.c.  ac«rd 


MICROPROCESSOR 

R 

SUPPORT  CHIPS 

6212  ■  170  port 

3.50 

621*  —  P.l  C. 

12  05 

6216  —  Wgn  Jnverl  Bus 

4  05 

0224  -  Clock  Gen. 

4.65 

0226  -  inverl  Bus 

3-05 

PlG  for  Z— 80 

14  05 

CTC  Tar2— 3D 

14  95 

6228  $V5  Con| roller 

6.20 

6251  Proq  comm,  interlace 

10. 95 

0255  Prog  perp.  interlace 

13.50 

062O  Dual  Line  Peer 

1  75 

0330  Dual  Line  Dr. 

1  75 

2513  Char  Gen. 

7.50 

0636  Quad  Bus  R«v r 

2  00 

T4L613BN  —  T/0  decoder 

99 

6T97-H?x  Trt- Stale  Bufler 

1.25 

T4e6,14B9RS232 

1.50 

T  R 1 602B  Lfarl 

3  95 

TRlSeS  Uart 

a. so 

PROMS 

t702A-  lK-i.5us3.35ori0/35. 

270H  -  0K  Intel  -  450ns 

1-4.95 

5204  -  4K 

7.95 

32S129  -  IK 

2  50 

J700S  -flK  5ignelics650n  j 

9  65 

DIODES 

IN  4002  1  Amo  100  PIV 

40/$  L 

IN  4004  1  Amp  4DGV 

1S/J1 

IN  4007  1  Amp  1000V 

10/$1 

GERMANIUM  -EM OPES 

IN  54 A 

18/SI 

IN  270 

10/51 

ZENEH  DIODES 

IN  746  3.3V  400M 

4/$l 

IN  752  5.&V  40QM 

4/$l 

,  IN  1956  6.2V  400M 

Aft  1 

IN  5259  39V  500M 

10/SI 

.  IN  5271  1D0V  500M 

10/si 

IN  5260  180V  500M 

10/si 

HOUSE  #  ZENER 

4,7V  500  MW 

10/11 

9.  V  500  MW 

10/SI 

10V  1  Watt 

3/SI 

15V  500  MW 

10/$1 

22V  5  Walt 

6/11 

switching  diodes 

IN  4I4B/IN914  Lone  La*rts  20/11 

IN  414S/IN9H  Cut  Leads 

40/SI 

IN  4148/JN314  PC  Leeds 

100/ $2 

12V  1  AMP  POWER  SUPPLY 

INPUT  VOLTAGE  25V  MAX.  OUTPUT  CUR* 
RENT  1  AMP.  MAX  LOAD  REGULATION 
50 mV.  OUTPUT  VOLTAGE  12V\  LINE  REGULA¬ 
TION  0.01%.  KIT  CONTAINS  ALL  PARTS 
EXCEPT  FOR  LINE  CORD  AND  TRANS¬ 
FORMER. 

ONLY  $4-50 


7400  TTt  DIGITAL  CIRCUITS 

7490  6! 


mOO 
740  > 
T40? 
7403 
.'40-1 
MlO* 

7i*,04 

740ft 

?m 

mu 
7412 
74  it 
7*28 
74?3 
M2$ 
7433 
7437 
7430 
7440 


7442 

7441 
7444 
7447 
744* 
74SIJ 
745+ 
7451 
7460 
7470 
7472 
74  73 
74  74 
747$ 
747ft 
7*00 
7401 

7462 

7463 
7*0$ 
7409 


7492  4 

7493  4 
74$4  t. 
740$  i 
749*5  ir 

7JTOO  : 
74T0J  i 
74107  2 

74109  : 

76121  ; 
7ii2 j 
74132  * 
74136  ‘ 
7451MH  5 
74141  5 
741$T  * 
7*1  S3  i 
74164  « 
74155  e 


74 156  89 
74i 07  6$ 

7*  lfiQ  88 

74161  55 

74163  65 

74164  85 

74 rfcft  69 
74174  05 

741 78  US 
74100  ft? 
74131  1  93 
74.162  SA 
74igi  9a 
74+9?  79 

74191  01 

74t94  6 | 

74 19$  09 

9316  05 

9601  3<Sr 
9104  38 


74LSOO 

LOW 

POWER  SCHOTTKY 

74LSOJ 

21 

741 S4  7 

73 

74LS136 

37 

74L52S0 

7t 

74LS02 

2t 

741 S$i 

76 

74ft 81 18 

7i 

74LS260 

26 

74LS6G 

?i 

74L6S4 

76 

74  L$i  .19 

7( 

74  L  8266 

76 

741 S04 

J6 

74LS$$ 

76 

7JLS145 

1  00 

74LS279 

85 

74L505 

28 

74LS73 

3$ 

74  LSI  81 

70 

74LSJ90 

75 

74LSC8 

21 

74LS74 

35 

74LS1S1 

?<? 

74LS793 

Gl 

^41509 

76 

74L&76 

49 

74LS155 

69 

74J.  329$ 

95 

74L510 

21 

?4LS63 

7-1 

74L$1« 

70 

ML  5798 

95 

?4LSf  t 

2i 

74LS08 

'  35 

7*LS157 

75 

74L5J6S 

55 

74  LSI  J 

4$ 

7*LS6ft 

36 

7418*56 

71 

74LS366 

55 

74L&14 

99 

74LS9G 

55 

74  LSI  60 

65 

74LS167 

88 

74LS15 

26 

74L392 

55 

T4L5I6! 

68 

74LS36H 

85 

7*LS» 

24 

7*LS93 

55 

74LS162 

85 

74LS390 

i  75 

74LS21 

23 

74LS109 

30 

74LSI63 

68 

7415393 

1  4$ 

74L322 

78 

74LS1 12 

30 

74LS164 

i  49 

74L5670 

2  30 

74LS26 

37 

7*L$i 13 

38 

74LS16B 

85 

74LS*92 

95 

74J.SJ7 

37 

74LS114 

30 

74LS169 

85 

74  LSI  93 

98 

74LS3Q 

26 

74LS122 

49 

74LS170 

i  69 

74  LSI  94 

9$ 

74L532 

32 

74],  Si  24 

99 

74LS173 

1  10 

74i.St95 

85 

74LS-J? 

32 

741.5125 

47 

7*LS3  74 

i  00 

7410196 

85 

74LS30 

32 

74LS176 

47 

7*LSJ75 

81 

74LS197 

•6$ 

7415*0 

26 

74LS132 

79 

74LSJBO 

95 

74LS251 

55 

74LS42 

85 

74L$idJ 

35 

7415*91 

96 

74L  $253 

81 

CMOS 


CD4t0 

19 

CD4C17 

95 

CCU040 

l  00 

CD4J07I 

i® 

central 

19 

coo  >e 

98 

CO041 

69 

CD44J01 

>9 

CD4M-2 

19 

CD4&19 

t9 

CD4Q42 

69 

CD*  507 

35 

cos* 

1  70 

CO070 

97 

CO*  0*3 

60 

CD4007 

19 

COG'7 1 

97 

CD*0*4 

60 

CD4510 

1  00 

CD4009 

47 

CD40J2 

&T 

CD43Jfc 

i  39 

CD4.512 

1  sc 

COO  10 

39 

CO023 

t9 

C04047 

>  50 

C04816 

79 

CO40TT 

F9 

COD7* 

75 

CD4043 

35 

CD4$18 

1  10 

CD4912 

29 

CC4D25 

t9 

CD4O50 

39 

CO870 

89 

CD4P1J 

37 

CO027 

39 

CD4081 

I  19 

COSTS 

05 

CO014 

78 

CO02B 

S5 

CD4P53 

5  19 

74C02 

4$ 

ClObiS 

78 

COC79 

99 

CD405& 

i  15 

74CO* 

32 

CO016 

37 

CDJ03O 

35 

CD4C66 

70 

74CS07 

79 

SOCKETS 


■  6  Lort  P-D'.-'t  20 

*  14  P.t»  L0*  PJQ.  It  2? 

*  *6  P-- to*  ^o'-ip  2$ 


■  '  0  P-n  LDn  Pram'S  30 

■  20  6.- c*  Pi-O-i.f  69 
4  4[>p  -  Le*  jjreP.i#  89 


LINEARS 


709  0pe'ar>sn£<  Ainetiftfr  25 

710  DT1ijrf.ni: i^i  Comp^'alc's  *0 

7n  Dual  DiP'eferiEtal  Cqmp  35 

712  nail  Adder  » 

749  Si  er  «1  tv  e-Am.fi  ftv  Fji  rCh  Hd  2  flt 

LM  30i  ODCrsnonii  AmpfiTtw  30 

LM307  Qoerat.onat  Arruji.'mr  30 

LM  306  OpfrraluKiai  AmphUet  95 

LM  309K  5tf  Lamp  fltguiaipr  l  49 

1M  JiO  Volii^t  CurtiMfiior  28 

l  M  31 1  Vpltaoe  OompsraHjr  85 

LM  316  Optl' al  iQ^ai  Amplifier  1  15 

lm  j;j  vai tag* comEHif aiof  7? 

LM  324  OuJrj  dl(W.,r  ltd  4 1  4rn||lrf.|>.  1  20 

LM  377  Dual  2W  AmpnliCr  1*1 

LM  39CO  Ouaci  Qt  A-ripiitirjr  jf 

lM  741  Offlt'  SC-gn-a.1  Ampl  .1  .e.,  28 

LM  748  Op&rjr.pnji  Ampullar  2$ 

553  Quad  T  uiuji  i  95 

WE  555  limp  40 

WE  556  Dual  T,m*r  98 

N£$67  To^f  Decoder  1  25 

I486  Dual  Qp-Amp|iiief  $$ 

7849+  Q.j,Jd  Seg.meri|  Oti-vF'  35 

75492  Hei  Dign  Driver  35 

3043  IF  Ampul  nr  75 

0036  V«u*geCflfit  Osc  3.95 


TTL  SPECIAL! 


KM 


9002.7400 
9003. 741-0 
9004  1  74?0  10n  00 

9006.7460 
9007 • 7430 
9009. 7440 
90! 6. 7404 
9024 r 74 109 
9300.7*195 


GO  M 
10  M  00 
10..  1  00 
0'1  00 
311  00 
3M  O0 


_  lTT 


<tf*s 

'w  P* 

phf! 


ITT  LED  DRIVERS 

1 T I  5(5 1  Qyao  Seg  D*  38  5 

itT  502mfi  Digit  Dr  49 
ITT  503  Quad  5m  Dr  49  ^ 

ITT  tnt  u.-. .  f\.^.r  r h.  irt  nl  lT^  .  *»rl^ 


ITT  806  Hex  D,oi 

ITT  M0  B  Oigil  £> 

ITT  50965*g  O 
ITT  51 1  0u33  5tg  I> 
ITT  5l4  0£>  gil  £> 


FAIRCHILD  RTL's 


The  most  popular  digital  ICs  ever 
Produced.  Very  hard  to  find! 
UL914  DUAL  2  INPUT  NOR  99 
UL923  JK  FLIP  FLOP  SI.  19 


CLOCK  &  COUNTER  CHIPS 


MK502S2  ClOChChip  S*  Rl9 

Mk$0250  Al  *r  m  Ci  DtK  3  ?$ 

MK503S0  Alarm  Oip  295 

F CM 7Q.1 0  Difeci  Drive  CiKK  Chip  *  95 

MKS005  4  D.g.i  Ccuf'Lfi  ^'Lalcri  a  50 

MU 5002  4  Dig..-  Counter  *  9$ 

MK50395  6  D.g.1  Down  Courier  12  95 

MK80397  6  O.fl.i  EUpstO  7  irfltr  9  95 

CT5005  Catcutaiof  Cn.p  *1  Spec*  1  25 

MK5Q21  Cai  Cftipwiaq  ri  2  50 


HOUSE#  TTL  IC's 

;™  is:; 

7 40$  1 0 r  s  00  IPal  you  j,  lC0 

7420  10’tOO  arc  ordering  7*183  31  00 

HpuW  W umber  FTL 


CRYSTALS 


TRANSISTORS 

INTERSIL  DUAL  TRANSISTORS 
Oriflinilty  Ctvi  S3  each 
Sintllaf  Id  2W413 


GENERAL 

;w  2905  PWP 
?W  3904  NPN 
25.  3906  PN  P 
2W  1i92P-f-4 
2nj  UfflNPft 
2*i  1  at'2  P 
f'r  222?  WPN 
IN  2907  PNP 


2  Per  Pach 
PURPOSE 

4  It 

6- Si 
ft. 41 

Imp  25  11 


2711  ^ 

POWER  TRAN 

niwjoov  wpw 

TiP29iEP%7’.  WPN  i 

TiP3D  IEP979'.  PNP  J 

TiP  3^  p  c  Le4d5  NPW  5 
V J  £  2370  3 

?N  3685 

TN  202'  0T  PC  A 
FETTrS  75  KQU5E  *  5 


VOLTAGE  REGULATORS 

7605  Pot  5V  1  Amo  99  70lfi  Pqs  10V  1  Amp  99 

7806  Pus  6V  1  Amp  99  7524  Ppj  24V  1  Amp  99 

7808  Pos  aviAmp  99  7905  N60  5V  1  Amp  1  lQ 

rfll  ?  Pps  12V  1  Amp  «■  79 1  2  Neg  i2V  1  Amp  1  10 

7ftl5Pcij  1$V  1  Amp  99  79+5  Meg  i$V  1  Amp  1  lQ 

723  VOLTAGE  REGULATORS 
Oulput  vu  lagcy  vacable  Irom  2  vpttt  ’g  37  upnt 
A  very  vey table  and  POpu1*'  Qfvipe  — 14  PIN  DiP 
B9C 

MOTOROLA  VOLTAGE  REGULATOR 
W1 C 1 4ft$fi  TD.&6  9  lead  package  lor  3  Eg  30V  oul- 
pult  P'fivhdet  &5D  MA  d.fecl  oulpui  pr  more  by 
us.ng  an  utiernji  power  irjnsisio.  Regular  cata¬ 
log  pr-ce  -  J4  <Beae.n.  VV-i^tDeCs  11  SS  WK>1 


TO  -5  HEATSINKS 
Similar  to  Thermalloy  2205G 
Finned  with  insert/  sy*i> 

TO  -5  HEATSINKS 
STANDARD  SLIP  -  ON  G/|l. 
HEATSINKS  FOR  VOLTAGE 
REGULATORS 

Black  anodized  aluminum  “U"  shaped- 
fits  TO-220  cases. 

4  FOR  tl.OO 


1 

&) 

T 

I 

r* 

T3 

# 

0 

<D 


Bowmar  4  Digit  LED  Readout  Array 
Full  Vz"  Litronix  Jumbo  Dual 
Digit  LED  Displays 

4  JUMBO  .50"  DIGITS  ON  ONE  STICK! 
WITH  COLONS  A  AM/PM  INDICATOR 
S3. 95 


AXIAL  TYPE 
20WFD  ?50V 
34MFD  28V 
S00MFD  05V 


DL  722 -C.C. 

DL  721  8  C.  A. 
99c 


DL  728  -  C  .C. 
OL  727  *  C.A. 

$1  29 


CAPACITORS 

electrolytic 

radial  type 

SSt  47MFD  3SV  PC  LMOS  T&.S! 

15.11  C3WIFD  25V  PC  Leads  07$1 

$iJ1  330VIFD  50V  PC  Leads  541 

lQOGMFO  3$V  PC  Leads  4(Jt 
150  PF  MICA $%  lorjl 

COMPUTER  GRADE 

1.900MFO  35VVVQC  iMim)  315? 


►  UNMARKED  — 

1702A  EPROMS 

3.50  Ea.  or  10/$32.00 

LIMITED  SUPPLY 


0.OOOMFO  15WVDC 
33.000MFD  40'iWDC 
TANTALUM 

1MPD  SOVh'VDC  PC  Leads  l5$i 
i.7M  F  a  1 OWVDC  PC  Leads  $.'$l 
33MFD  10VWDC  BUI 

22PF  19  IQ.'S-I 


45  cenl  i  oa  ;h 
34.09  Each 
CERAMIC  DISC 

68  PF  50V  oqtMFO  80V 

IdHTFF  UWV  OOJFMO  200V 

1MFP  50V  01  MFD  200V 

220PF  50V  0.2MFD  200V 

330PF  50V  33PF  5<X)V 

001MFD  500V  100PF  500V 

PC  Leads  ?$igR  eenls  Wo  Mix 


BRIDGE 

RECTIFIERS 


1  200V  6 1 11 

$Amg  $0v  l  tO 
IQ  Amp  WV  i  ?5 
25  Amp  5Qv  l  39 


RAMS 


21L02.&OQNS 

87 11  .SO 

21L02*750NS 

67 ta  E6 

2114  —  4K 

14.95 

ItflIA  —  756 

6f$4.0O 

1  TOO  —  IK 

.35 

MK  41  IS '  SK 

19.4S 

74$  200 -256 

3.95 

★  IMSAI  SPECIAL.  * 

S-100  Connector  "W' 
$3.95  Ea. 


*  *  JOYSTICKS*  ★ 

FOUR  100  K-OHMS 

pots  e 
ideal  for 
elect  ronfc 

games  $3*95 


MICRO-DIP  $1.95 

Naw  —  Senes  2300 
The  World's  Srnatieii 
CodarJ  BCD  Dual -In-Line 
Switch!  PC  May rt1 
23D0  02G  BCD  1-2-44 
?3CO  T2G  BCD  1-2-4-a 
Compliment 


60  Hz.  Crystal  Time  Base 
for  Digital  Clocks 
$4.50 

Buy  2  for  $8. 

A  60  Hi  dulput  wWi  accuracy  comperaMe  1o  a  Oignal 

watch 

J  Ci reel iy  inicrlacn  wrth  all  MQ5  dOC>  Chips 
C  Sup*f  \<tv  ponrer  cgnjumoripn  (I  &ma  lype  ] 

□  Uiw  taieit  M0S  i?  stage  divide*  iC 
E  El-minces  tereve'  the  P'Gbie<n  □!  AC  line  giilchei 
F  Pr-r  f « i  iiH  e  Jr  s  poAi  j .  camper  s ,  of  even  lor  pt#1i  pre 
CrOCM.  0i  ham  iield  dj), , 

G  Small  ju*!,  can  tn?  uced  ih  eK>s1iiig  enciOSu^Aj 
KIT  IWCLUD6S  CRYSTAL  DIVIDER  IC,  P  C  BOAPD 
PLUS  ALL  NSCeSSARY  PARTS  4  SPECS 


Radio 

Hut 


(AM  prices  sub|BCt  lo  change 
without  prior  notice.) 

P.O.  BOX  38333Q 
DALLAS,  TEXAS  75236 

AH  EMPIRE  IN0.  CO 


Money  back  guaraniee  NO  COO'S.  Texas  restdenis  add  5%  sales  tax,  Add  5%  ol  order  tor- 
postage  and  handling.  Qrdersunder  $15.00  add  75  cents.  Foreign  orders  add  20%  for  postage. 
For  your  convenience,  call  your  Bank  Americard  or  Master  Charge  orders  m  on  our  Ton  Free 
Watts  Line:  t -800-527-2304 .  Texas  residents  call  collect:  1-21 4-271  -8423 


JUNE  1978 


CIRCLE  NO  ON  FREE  INFORMATION  CARO 


115 


Radio  Shack:  No.  1  Parts  Place 

Buy  Off-the-Shelf!  Low  Prices!  Huge  Selection! 


Top-quality  devices,  fully  functional,  carefully  inspected.  Guaranteed  to  turer’s  quality  control  procedures.  These  are  not  rejects,  not  fallouts,  not 
meet  all  specifications,  both  electrically  and  mechanically.  All  are  made  seconds.  In  fact,  there  are  none  better  on  the  market!  Always  count  on 
by  well-known  American  manufacturers,  and  all  have  to  pass  manufac-  Radio  Shack  for  the  finest  quality  electronic  parts. 


Linear  ICs 

By  National  Semiconductor 
and  Motorola  —  first  quality 


Computer 

Chips 


TTTff 


1C  Socket  Wrapping  Tool.  Strips  and  wraps  30-gaum 
wire.  276-1570  6.95 

14-Pin  Wire  Wrapping  Sockets,  276-1993  .  2/1.29 

16-Pin  Wire  Wrapping  Sockets.  276-1994  .  2/1.39 

DIP  Header.  16  pins.  276-1980  .  1,29 

50  Red  30-ga.  Kynar-  Wire.  278-501  ....  1,99 

50‘  White  30-ga.  Kynar  Wire.  278-502  1.99 

50  Blue  30-ga.  Kynar  Wire.  278-503  .  1.99 


Trim  Multi-Purpose  Cabinets 


Prime  Devices 


8080A  Microprocessor.  8-bit,  NMOS. 

276-2510  Reg.  17.95 .  Sale  12.95 

2102  IK  Static  RAM.  Under  450  ns. 
276-2501  ...  2.49  Ea.  or  8/14.95 


REGULARLY  $1.95.  Archer®  Semiconductor 
Reference  and  Application  Handbook.  Com¬ 
plete  specs  and  application  data  on  every 
Archer  semiconductor  —  display  devices,  too! 
46,000  cross-reference/substitution  listings 
plus  glossary  of  words,  symbols,  abbreviations. 
276-4002  . . .  With  Any  $5  Parts  Purchase,  Only  99$ 

Ofler  good  at  participating  Radio  Shack  stores  and  dealers 


SALE 


0  Compact.  Makes  even  your  small  projects  look  professional. 

57/ex9x4%".  270-281  . 10.95 

BO  Low-Profile.  Slim-design  —  only  57/bx11%x3V2". 

270-282.  Reg.  14.95 . . . Sale  12.95 


TTL  and 
CMOS  Logic  ICs 


Full-Spec  Devices 
Direct  from  YyTOCi 

Motorola  and  e  j  jf Y 
National  Semiconductor’ 


SALE 


LED  Digital  Displays 


7400 

276-1801 

354 

7402 

276-1811 

394 

7404 

276-1802 

354 

7406 

276-1821 

494 

7410 

276-1807 

394 

7413 

276-1815 

794 

7420 

276-1809 

394 

7427 

276-1823 

494 

7432 

276- 1824 

494 

7441 

276-1804 

99C 

7447 

276-1805 

994 

7448 

276-1816 

994 

7451 

276-1825 

394 

7473 

276-1803 

49C 

7474 

276-1818 

494 

7475 

276-1806 

794 

7476 

276-1813 

594 

7485 

276-1826 

1.19 

7486 

276-1827 

494 

7490 

276-1808 

79  4 

7492 

276-1819 

69  4 

74123 

276-1817 

99 4 

74145 

276-1828 

1.19 

74150 

276-1829 

149 

74154 

276-1834 

1.29 

74192 

276-1831 

1.19 

74193 

276-1820 

1.19 

74194 

276-1832 

1.19 

74196 

276-1833 

1.29 

74C00 

276-2301 

SALE  294 

74C02 

276-2302 

SALE  294 

74C04 

276-2303 

SALE  294 

74C08 

276-2305 

SALE  294 

74C74 

276-2310 

SALE  494 

74C76 

276-2312 
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1C  Accessories 


E  DIP  Switch.  For  changing  preset 

logic  states.  275-1301  .  1.99 

BO  Right-Angle  16-Pin  Socket. 
276-1985  .  ....  . .  1.49 


Archer®  Project-Boards  —  Predrilled  PCB’s 


SALE'  r 


•  iwcntamwiuptir 


Time  Base  Generator.  Built-in  10  MHz  xtat  or  5V,  3-Amp  Power  Supply.  Metered  output 
ext.  input.  Decade  seiector.  switch.  TTL  out-  current,  foldback  limiting.  Remote  sensing, 
put  Requires  5VDC.  Reg.  S5.99.  For  all  5V  TTL  projects. 

277-115  (PCB  less  parts) . Sale  4.99  277-119  (PCB  less  parts) . 7.95 

Shown  Built  with  Recommended  Parts  and  Cases 


Mike 

Elements 


Dynamic.  Tiny  yet  delivers 
E  1-Amp,  50  PIV.  Mini  DIP  fits  80-10,000  Hz  response.  -65 
PCB  or  8  and  14-pin  sockets.  dB  200  ohms.  V4X%". 

276-1161  .  ...694  270-093  .....  .  1.69 

S  6-Amp,  50  PIV.  Heavy-duty  Hi-Z  Crystal.  50-8000  Hz  re¬ 
leads,  heatsink  mtg.  hole.  sponse.  -55  dB.  IVfcxIW'. 
276-1180  .  1.99  270-095  . 1.39 


35VDC 

Electrolytic  Pak 


Package  of  10  with  two  of  each 
value:  4.7,  10,  25,  50  and  100  fi F. 
PC  mounting.  272-1035  .  . .  .  2.99 


WHY  WAIT  FOR  MAIL  ORDER  DELIVERY? 


IN  STOCK  NOW  AT  OUR  STORE  NEAR  YOU! 


Prices  may  vary  at  individual  stores  and  dealers 


A  DIVISION  OF  TANDY  CORPORATION  •  FORT  WORTH,  TEXAS  76102 
OVER  6000  LOCATIONS  IN  NINE  COUNTRIES 
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POPULAR  ELECTRONICS 


DIGI-KEY 

tJ‘  CORPORATION 

(futility  lilwmtnir  (.tun  /it)  tit’ll  Is 


TOLL 


DON'T  FORGET  OUR 
DISCOUNTS  WHEN  COMPARING  PRICES 


MINNESOTA  RESIDENTS  218-681-6674 


C,rS  »  RESISTORS  •  TR A N515TOBS  .  CAPACITORS  .  DIODES  •  I.C*  SOCKETS  &  PINS  •  SWITCHES 
I  CLOCK  MODULES  *  OPTOELECTRONICS  *  BREAD  BOA  DING  A  TESTING  DEVICES  •  DRAFTING  SUPPLIES 
LDATASOOKS  ■  HEATSINKS  *  WIRE  ■  TOOLS  —  AND  MORE. ..WRITE  FOR  FREE  CATALOG . 
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The  "NIBBLER" 

A  MICROCOMPUTER  AT  A  MICROPRICE! 

Features? 

Aitoni  bird  and  Tailed,  yet  only  S 1  *9.95 

Standard  *.5"  by  5,5"  snrd  with  72  pin  edg a  connector  pattern 
All  IChi  are  ipcbcted  for  oaiy  mainftnanco 
Mom  pry  pupandnhlc  to  20K 
1  ID  Baud  Surinl  I/O 
It  SpDaki  Soiit  Beautifully 
*K  NIBL  Dalit  In  ROM  and  2K  at  RAM 
Emily  intprlncod  With  CRT  or  Tplgtyp* 
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HANDLING 

CHARGES 

5  5,004  S.W,  ■  ft*y  $2.00 
$  S.OGttf.tt,  .  .  AAf  TOJi 
5  25.90-$49hW,  ,  -  Add  W.50 
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EuffS!  DISCOUNT 
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POWERACE  102 
9Z3102 . $114.95 
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For  All  Customers  Except  California  -  CALL  OUR  TOLL  FREE  800-421-6813 


KIM-1  MICROCOMPUTER 

. '  ,T'  KIM-1  Computer  module  from  MOS  Tech- 

nology  -  IK  RAM— 2K  ROM-Continuing 
fjffim  ]|'|  ^ts****'  system  executive— Complete  audio  cassette 
^y^yyi  interface— 15  bidirectional  I/O  lines  a  24  key 

keyboard  and  a  six  digit  LED  display. 

Documentation— KIM-1  Users  Manual— 6500  Hardware  Manual  and  6500 
Programming  Manual.  Fully  Assembled  and  Tasted . . . $245.00 

KIM-4  MOTHERBOARD-  The  KtM-4  Motherboard  is  designed  to 
interface  a  single  KIM-1  microcomputer  with  up  to  six  system  expansion 
modules.  The  motherboard  also  contains  circuitry  for  buffering  all  appropri¬ 
ate  system  address,  data,  and  control  lines.  A  +5v  regulator  is  included  to 
provide  power  for  the  KIM-1  module  from  the  system  8-10v  DC  unregulated 
power  bus.  A  +12v  regulator  is  provided  for  powering  the  KIM-1  audio  cassette 
interface  from  user-supplied  +15v . . .  $1  19,00 

KIM-3B  8K  RAM  BOARD  .  289.00 

KIM-5  ROM  RESIDENT  ASSEMBLER .  195.00 

KIM-6  WIREWRAP  BOARD  . .  39.00 


XR-2242  LONG  RANGE  TIMER 

Applications— Long  delay  generation  —  sequential  timing  —  precision  timing  — 
ultra  low  frequency  oscillator.  Use  two  of  these  cascaded  to  generate  time 
delays  or  timing  intervals  up  to  one  year, 


B&K-PRECISION'S  NEW  3'A  DIGIT  DMM 

BB&K-PRECISIDN's  new  Model  2800  portable 
,  DMM  features  3-1/2  digit  display,  auto-zeroing  and 
I  100%  overrange  reading  for  only  S99.95.  Basic  DC 
/  accuracy  is  1%.  Twenty-two  ranges  read  up  to  1000 
J  volts  DC  or  AC,  1 000mA  and  1 0  megohms. 

_  _ r~  All  ranges  are  well  protected  against  overloads. 

f 1*|  Even  .if  you  should  accidentally  apply  +1000VDC  to 
jBo'  '&$$$'  /if  2800  while  switched  to  an  ohms  range,  no  instru* 

Ml  ment  damage  will  result.  All  DC  and  AC  voltage  ranges 
M  are  protected  up  to  ±1000  volts  DC  or  AC.  The  current 
ranges  receive  the  double  protection  of  diodes  and  a 
P . .11- series  fuse. 

Model  2800  . $99.95 


DIP  SWITCHES  -  SPST  SLIDE  TYPE 

NO 

P/N  SWITCHES  PRICE  P, 


NO 

SWITCHES  PRICE 


2N  Numbers 
2N50BA  S  .80 
2NE97  .16 

2N699  .60 

2N706  .35 

2N711  .45 

2N718  .40 

2N718A  .40 

2N918  .40 

2N929  .26 

2N930  .28 

2N1132  .15 

2N1613  .32 

2N1711  ,34 

2N1893  .36 

2N2102  .40 

2N2160  1.50 

2N221B  .28 

2N221BA  .30 

2N2219  .26 

2N2219A  .40 

2N2221  .22 

2N2221A  .25 

2N2222  .22 

2N2222A  .25 

2N2368  .30 

2N2369  .24 

2N2389A  .26 

2N2475  .80 

2N2484  .30 

2N2605  .50 

2N2608  2.00 

2N2646  .70 

2N2647  .95 

2N2713  .30 

2N2904  .35 

2N2904A  .36 

2N20O5  ,34 

2N2905A  .36 

2N2906  .20 

2N2906A  .21 

2N  2907  .24 

2N2907A  .28 

2N2924  .30 

2N2925  .22 

2N2926  .15 

2N3019  .60 

2N3053  .39 

2N3054  .90 

2N3085  1.00 

2N3375  6.30 

2N3391A  .25 

2N3392  .28 

2N3393  .22 

2N3414  ,20 

2N3416  .22 

2N3417  .22 

2N3440  1.00 

2N3442  1.80 

2N3563  1.80 

2N3563  .30 

2N3564  .16 

2N3565  .18 

2N3567  .19 

2N3568  .30 

2N3569  ,18 

2N3638  .20 

2N363BA  .22 

2N3642  ,20 

2N3643  .20 

2N3845  .20 

2N3648  .14 

2N3694  ,22 

2N3702  .18 

2N  37  04  .18 

2N3705  .10 


6pf  S/p  kg  220pf 
15pf  9/p  kg  270pf 
25pf  S/pkg  300pf 
27pt  9/p  kg  330pf 
47pf  8/p  kg  390pf 
68pf  8/pkg  470pf 
lOOpf  6/pkg  560pf 
IBOpf  6/pkg  880pf 


CERAMIC  DISC  CAPACITORS 

SI. 00  P«r  Package 

6/pkg  .001  mfd  9/pkg  .015mfd  8/pkg 

7/pkg  .001 5mfd  6/pkg  ,02mfd  8/pkg 

7/pkg  ,0022mfd  0/pkg  ,022mtd  6/pkg 

7/pkg  ,003mfd  9/pkg  ,03mfd  8/pkg 

7/pkg  ,0047mfd  9/pkg  ,039mfd  7/pkg 

7/pkg  ,005m fd  0/pkg  ,047mfd  7/pkg 

7/pkg  ,01  mfd  9/pkg  .Imfd  6/pkg 

7/pk9 


ALUMINUM  ELECTROLYTIC  (RADIAL  LEAD) 
Quantity  per  Package/  Price 

MF0  10  volt  16  volt  25  voli  35  volt  50  volt 

I  B/S1.00  7/SI. 00  7/SI. 00  7/S1.00  E/S1.00 

4.7  7/SI  .00  7/SI,  00  6/S1.00  S/S1.00  4/SI. 00 

10  7 /SI. 00  7 /SI. 00  6/S  1.00  '  5/S1.00  4/S1.00 

22  7/SI.  00  6/S1.00  5/S1.00  4/S1.00  4/S1.00 

33  6/S1.00  6/SI.  00  4/S1.00  4/Sl.OO  4/S1.00 

47  6/S  1.00  5/S  1.00  4/S1.00  4/S1.00  3/S1.00 

100  5/SI. 00  5/SI. 00  4/S1.00  4/S1.25  3/S1.00 

220  4/SI. 00  4 /Si. 00  3 /SI  ,00  3/S1.25  2/S1.00 

330  3/SI. 00  3/Sl.OO  3/S  1.25  2/S1.00  2/St.  00 


NEW  from  FLUKE  MODEL  8020A 
THE  DMM  FOR  THE  PROFESSIONAL 

•  200-Hr.  Battery  Life 

■  26  Ranges  for  7  Functions  f 
» 2000  Count  Resolution  1 

•  High  Low  Power  -Ohms  I 

•  Autozero  end  Auto 
polarity 

•  MOV  protected  to  6000V 
ageinst  hidden  transients 
and  overload  protection 

to  300V  AC  M 

•  Diode  Test  Function 

•  Conductance  Function  at:  T'4 

checks  leakage  resistance  % 

to  10,000  meg  ohms  m. 

•  Size  HWL  (7,1  X3.4X  1.8  IN.)  § 

(18.0X8.6X4.5  cm) 

•  Weight:  13  oz.  ONLY  $169.00 


Buy  2  for  stereo  and 
take  10%  discount 


2N3706  $  .25 
2N3707  ,18 

2N3708  .20 

2N3709  .20 

2N3710  .20 

2N3711  .20 

2N3713  1.48 

2N3714  1.60 

2N3715  1.64 

2N3716  1.60 

2N3721  .20 

2N3724  .50 

2N3725  £2 

2N3731  3.60 

2N3740  1.20 

2N3741  1.60 

2N3771  2.40 

2N3772  2.50 

2N3773  3.90 

2N3789  2.00 

2N3790  1.80 

2N3791  1.85 

2N3792  1.90 

2N3919  .40 

2N3823  .70 

2N3059  .22 

2N3860  .20 

2N3866  1.10 

2N3007  2,00 

2N3868  2.10 

2N3877A  ,25 

2N3903  .20 

2N3904  .22 

2N3905  .20 

2N3906  .22 

2N3955  2.70 

2N3957  1,50 

2N3950  1.60 

2N3962  .35 

2N3970  1.20 

2N4032  .60 

2N4036  .50 

2N4037  .86 

2N4058  .25 

2N4060  .20 

2N4061  .25 

2N4Q93  1.10 

2N4123  .20 

2N4124  .20 

2N4125  .20 

2N4126  .24 

2N4142  .18 

2N4143  .18 

2N4220A  1,00 
2N4224  1.25 

2N4228  .40 

2N4235  1.80 

2N4236  1.80 

2N4237  1.20 

2N4230  1.30 

2N4239  1.80 

2N4248  .22 

2N4249  .18 

2N4250  .24 

2N4256  .20 

2N4268  .32 

2N4347  2,00 

2N4348  2.10 

2N439B  1,30 

2N4400  ,25 

2N4401  .25 

2N4402  .30 

2N4403  .40 

2N4409  .30 

2N4416  .60 

2N4425  .44 


2N4427  SI. 00 
2N4850  1.00 

2N4895  3.60 

2N4896  4.4Q 

2N4897  5.40 

2N4898  1,10 

2N4918  .60 

2N4919  .60 

2N4920  .80 

2N4921  ,70 

2N4922  .75 

2N4923  JO 
2N4983  1.10 

2N4984  1,50 

2N4987  ,75 

2N4983  1.20 

2N49B9  1.60 

2N4991  .75 

2N4993  1.80 

2N4994  JO 
2N5038  5,60 

2N5039  4,80 

2N5086  .30 

2N5087  .30 

2N5088  .30 

2N60B9  .40 

2N5109  1.90 

2N5131  .20 

2N5133  .18 

2N5134  .20 

2N5172  .20 

2N5179  .50 

2N5190  ,80 

2N5191  ,00 

2N5194  .80 

2N6195  .90 

2N5210  .15 

2N5219  .20 

2N5220  .20 

2N5221  ,20 

2N5223  ,20 

2N5225  .18 

2N5227  .24 

2N5232  .32 

2N5232A  .25 

2NS249  .40 

2N5294  .70 

2N5296  ,70 

2N5298  .70 

2N5306  .34 

2N5308  .40 

2N  5309  .52 

2N5321  .60 

2N5322  .70 

2N5323  .70 

2N5336  3.70 

2N5337  3.90 

2N5338  4.20 

2N5339  4.50 

2N5354  J4 
2N5355  .38 

2N5366  .50 

2N5367  .50 

2N5368  .25 

2N5359  .26 

2N5370  .28 

2N5373  .28 

2N5375  .28 

2N53B3  .58 

2N5397  2.60 

2N541B  ,30 

2N5419  J6 
2N5420  .40 

2N5447  .30 

2N5448  .30 

2N5449  .25 


2N5450  S  .20 
2N5451  .25 

2N5457  JO 
2N5458  .45 

2N5484  .60 

2N  5490  JO 
2N5671  12,00 

2N5672  14.00 

2N5777  .60 

2N5778  .55 

2N5911  .40 

2N5817  .40 

2N5818  .40 

2N5819  .45 

2N5B22  .58 

2N5824  J5 
2N5825  J8 
2N5B26  .30 

2N5B27  .30 

2N5B2B  .34 
2N5828A  .40 

2N6000  .50 

2N6001  .52 

2N6002  .54 

2N6014  .66 

2N6015  .58 

2N6027  .50 

2N60Z8  .60 

2N6032  26.00 
2N6033  30.00 

2NB034  .92 

2N6035  1.00 

2NB036  1.05 

2N6037  .92 

2N6038  1.00 

2N6039  1.05 

2N6050  2.60 

2N6051  2.B0 

2N6052  3.20 

2N6053  2.00 

2N6054  2.40 

2N6055  2.00 

2N6056  2.40 

2NB057  2.60 

2N6056  2.80 

2N6059  3.20 

2N6076  .20 

2N6099  .90 

2N6101  1.06 

2N6103  1.10 

2N6121  .06 

2N6122  .68 

2N6123  .86 

2N6124  .60 

2N6125  .68 

2N6126  .88 

2N6218  .04 

2N6219  .60 

2N6220  .58 

2N6222  .30 

2N6223  .30 

2N6224  .32 

2N6225  .34 

2N62G8  .80 

2N6290  .80 

2N6292  ,B4 

2N6303  5.80 

2N6354  6.30 

2N63B5  1.30 

2N6307  1.40 

2N63B8  1.50 

3NB3  1.08 


CARBON  F 

:ILM  RESISTORS 

(5%) 

Only 

’  in  i 

Multiples  of 

wo 

pci  per  value  (ohms) 

’AW  . 

.  .  $1,69  per  100 

%W  . 

.  .  $1.79  p«r  100 

10 

100 

,0K 

1 0K 

100K 

,0M 

1  1 

1  10 

IK 

1  1  K 

1  1  OK 

1  M 

12 

120 

,2K 

1  2  K 

1  20K 

2M 

13 

130 

.3  K 

13K 

1  30K 

3M 

15 

150 

5K 

15K 

1  50K 

5M 

16 

160 

6K 

16K 

160K 

,6M 

18 

180 

8K 

18K 

1  80K 

8M 

20 

200 

2 

OK 

20K 

2  00K 

2 

OM 

22 

220 

2 

2  K 

22  K 

220K 

2 

2M 

24 

240 

2 

4K 

24K 

240K 

2 

4M 

27 

270 

2 

7  K 

2  7  K 

270K 

2 

7M 

3D 

300 

3 

OK 

30K 

300K 

3 

OM 

33 

330 

3 

3K 

33  K 

330K 

3 

3M 

36 

360 

3 

6K 

36  K 

360K 

3 

6M 

39 

390 

3 

.9  K 

39  K 

390K 

3 

,9M 

43 

430 

4 

,3K 

43  K 

430K 

4 

,3M 

47 

470 

4 

,7K 

47  K 

470K 

4 

,7M 

51 

510 

5 

IK 

51  K 

51  OK 

5 

1  M 

56 

560 

5 

6K 

56K 

560K 

5 

6M 

62 

620 

6 

2  K 

62  K 

620K 

6 

2M 

68 

660 

6 

8K 

68  K 

68  OK 

6 

BM 

75 

750 

7 

5K 

75K 

750K 

7 

5M 

82 

B20 

B 

2  K 

B2K 

820K 

B 

,2M 

91 

910 

9 

1  K 

9  1  K 

9  1 0K 

10 

,0M 

PORTABLE 

FREQUENCY 

COUNTER 


xnpiel  13.25"  w  »  1.76"  tl  *  4.00"  d)  •  fcnUlMty  36  mV  mu  or  100  mV  pi 
i  Total  Portability  <4  AA  ctltl)  •  Maximum  Input  -  200V  rmt 

>  Low  Currant  L.S  I-  Circuitry  *  WiigM  -  8  op.  I  with  battariail 

|  Pal  Input  Inst  includ'd! 

i  2  Ranpal  lor  Hit  ruolution  iq  1  MHr  *  Diiplay  -  4  digllt;  .3  inch 
|  Acctpll  llni.iquira  or  ramp  input  •  Imptdinca  -  1  mig  ihumid  with  31 
wwlcrma  «  incluiiti  Input  cable  and  urtrtin  man 

F1M _  $89.95 

BATTERIES  (4  -  VA  AA  cells) _ $3.20 


NnnKftn 


SI-1010G  (10W  output)  $  6.90 
SI-1020G  (20W  output)  $13.95 
A-SI-8  (Socket  for  above)  .95 

SI-1030G  (30W  output)  $19.00 
SI-1050G  (50W  output)  $27.80 
A-SI-10  (Socket  for  above)  .95 
Data  with  Application  Notes  ,50 


HYBRID 
AUDIO 
POWER 
AMPLIFIERS 
$  6.90 
$13.95 


****** 


Intersil  3V2  DIGIT 

PANEL  METER 

LCD  **  \ 

or  .  -  / 

LED 

KITS  W* 


BUILD  A  WORKING  DPM  IN  1/2  HOUR  WITH 
THESE  COMPLETE  EVALUATION  KITS 

Test  these  new  parts  for  yourself  with  intersit's  low  cost 
prototyping  kits,  complete  with  A/D  converter  and  LCD  display 
(for  the  7106)  or  LED  display  (for  the  7107).  Kits  provide  all 
materials,  including  PC  board,  fora  functioning  panel  meter 


ICL710BEV  (LCD)  $29.95 


ICL7107  (LED)  $24.95 


II 


PORTABLE  15  MHz 
OSCILLOSCOPE 


MS-15  MINISCOPE  $289.00 

41-140  CARRYING  CASE  30.00 
41-141  10  TO  1  PROBE  24.50 


EUROPEAN  TRANSISTORS  00441  s  .ae 

BC107A  $  .44  BC460  S  .96  QD442  BB 

BC107B  .44  BC461  1.32  BD533  .76 

BC108A  .44  BC477  .52  BD534  .7B 

BC108B  .44  BC478  .48  BD535  .00 

BC108C  .48  BC479  .52  BD536  .80 

BC393  .48  BD437  .80  BD537  .82 

BC394  ,4B  BD430  .80  BD538  .82 

BC440  .88  BD439  .84  BD675A  .90 

BC441  1.12  BD440  .84  BD676A  .90 

TIP  SERIES  TRANSISTORS 

TIP31  S  JO  TIP32A  S  .72  TIP122  S1.24 

TIP31A  .72  TIP32B  .74  TIP125  1.12 

TIP31B  .74  T1P120  1.12  TIP126  1.18 

TIP32  .70  TIP121  1.18  TIP127  1.24 

JAPANESE  REPLACEMENT  TRANSISTORS 

2SB405  S  .85  2SC933  Si. 00  2SC2034  S3.40 

2SC536  .60  2SC1226A  1.25  2SD72  1.00 

2SC828  75  2SC1359  .90  2SD313  1.10 

2SCB29  70  2SC1973  1.30  2SD325  1.25 

2SC929  .70  2SC1974  3.00  3SK49  2.75 

2SC930  ,65  ZSC1975  3.10 


AMI  6800 

EVALUATION 

KITS 


EVKIOO . 

EVK200 . 

EVK300  (pictured) 


I  11  in  in  mi  1 1111 11  iif 1  TRANSMISSION 
HnufioMK1  FREQUENCY 
a  o  f3oiw  j  monitor 

•  Ideal  for  amateur  radio  CB,  etc. 

•  Installs  in  series  with  transmission  line 

•  Count  transmitter  frequencies  up  to  30  MHz 

•  Low  current  LS.I.  circuitry 

•  4  digit  .6  in  L.E.D.  display 

•  Max  input  power  -  200  watts 

•  Size  -  5.0"  w  x  2.0"  h  x  2.75"  d 

•  Power  requirements  -  10-16  VDC  @  45A  Max 
(not  included  with  unit) 

F30M $89.95 


Soft- Touch  TONE  DIAL 

•  Con  van  ttandrd  rotiry  ph  one*  Into  Touch-Tont. 

•  Imprevad  microphone  lor  better  audio. 

•  Solid  State  reliability. 

•  Convenient  operation. 

•  Utilize  for  lone  signalling  also. 

•  Five  second  installation: 

Unscrew  (tie  mouthpiece  on  your  telephone 
end  drop  put  the  carbon  microphone  disk. 
Screw  on  the  Soft-Touch  unit  and  you  are 
ready  to  use  it. 

•  Comes  in  Si*  colors— Black,  Ten,  Bed,  Green, 
White  and  Yellow.  Order  youn  todey. 

Order  Pen  Number  2QD6-Color  $34.95 


1 :  >;  ™ 


Send  Check  or  Money  Order  to: 
P.O.  Box  2208P,  Culver  City,  Caiif. 

-  90230.  Calif,  residents  add  6%  sales 

tax.  Minimum  Order  $10.00.  ADD  $1.00  to 
cover  postage  and  handling.  Master  Charge  and 
Bankamericard  welcomed  (include  your  card 
number  and  exp.  date).TELEPHONE  ORDERS: 
California  customers  (213)  641-4064 
Out  of  State  Toll  Free  800-421-6813 


VISIT  ONE 
OF  OUR 
STORES 
TODAY 

CALIFORNIA 

ANCRONA 

1054  E  El  Camino  Real 
Sunnyvale.  CA  940S7 

-  CANADA,  B.C. 
ANCRONA 

CALIFORNIA 

ANCRONA 

11060  Jetlerson  Blvd. 
Culver  City.CA  90230 
(213)  390-3595 

CALIFORNIA 

ANCRONA 

1300  E.  Edinger  Ave. 
Santa  Ana,  CA  92705 
(714)  547-8424 

ARIZONA 

ANCRONA 

4518  E.  Broardway 
Tucson,  AZ  85711 
(602)  881-2348 

OREGON 

ANCRONA 

1125  N.E.  82nd  Ave 
Portland,  OR  97220 
(503)  254-5541 

GEORGIA 

ANCRONA 

3330  Piedmont  Rd.  NE 
Atlanta,  GA  30305 
(404)  251-7100 

TEXAS 

ANCRONA 

2649  Richmond 
Houston,  TX  77098 
(713)  529-3489 
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CIRCLE  NO.  3  ON  FREE  INFORMATION  CARD 


POPULAR  ELECTRONICS 


May  We 

Introduce  Ourselves 


INTRODUCTORY  PACKAGE 
With  any  order  valued  at 
$30.00  or  more 

Post  marked  prior  to  July  31, 1978 

You  receive 

AT  NO  EXTRA  CHARGE 

•  A 1978  ACTIVE 
ELECTRONICS  Catalogue 

•  Your  choice  of  any  of  the 
following  packages  - 


PACKAGE  NO.  1 


UNB0400  Unltrode  Semiconductor  Data 
Book.  500  pages  on  rectifiers,  fultwave 
bridges,  transient  voltage  suppressors, 
zeners,  programmable  unijunction  trans¬ 
istors,  etc, 

LCC4162  TTL  Supplement.  The  most  recent 
TTL  functions  are  included  in  this  supple¬ 
ment  to  the  2nd  edition  of  the  TTL  Data 
Book. 


RABQ606  Raytheon  Selection  Guide.  A  full 
line  condensed  quick  reference  source  on 
all  Raytheon  Components, 

LCC4151  T.l.  Linear  and  Interface  Circuits 
Data  Book.  688  pages.  Complete  specifi¬ 
cations  on  the  75  series  of  MOS  interface 
peripheral  driver,  memory  sense  amplifiers, 
display  interface  circuits  etc. 


Value  $16.90 


PACKAGE  NO.  2 


FSD0104  Fairchild  Bipolar  Mamory  Data 
Book.  Bipolar  memories,  ECL  static 
memories,  TTL  static  memories,  TTL 
dynamic  memories  and  macrologic. 
FSB0105  Macrologic  Bipolar  Microprocessor 
Data  Book.  Microprogramming  for  im¬ 
plementing  as  many  system  functions  as 
possible  in  one  centralized  logic  block. 
FSB0112  Fairchild  Hyhrid.  Custom  and 
standard  product  as  well  as  reliability  and 
design  considerations. 


GSB0100  Zener,  Transistor  and  Transzorb 
Catalogue.  Discrete  devices  and  pertinent 
data  and  complete  device  characterization. 
FSB0103  Fairchild  Power  Data  Book.  Basic 
parameter  and  data  information  as  well  as 
information  on  technology,  safe  operating 
area,  reliability  etc. 


Value  $14.35 


PACKAGE  NO.  3 

ADVANCED  MICRO  DEVICES 

AMB0203  8080AJ9080A  MOS  Micropro- 
cessor  Hand  Book.  Detailed  descriptions 
of  the  8080A  and  associated  CPU 
components. 

AMB0205  MOS/LSI  Data  Book.  Static  RAM’s 
dynamic  4K  RAM’s,  2K  EROM,  shift  registers, 
FIFO  memories  and  complete  micropro¬ 
cessor  and  support  circuits. 

AMB0206  Linear  and  Interface  Data  Book. 

Comparators,  data  conversion  products, 
Line  drivers/receivers,  MOS  memory  and 
microprocessor  interface,  Op  Amps,  Voltage 
Regulators  etc. 

Value  $17.85 


PACKAGE  NO.  4 


LCC4041  T.l.  Power  Semiconductor  Data 
Book.  816  pages  germanium  and  silicon 
power  transistors,  SCR's,  Triacs,  darlingtons, 
silicon  power  high  voltage  and  low  voltage 
types  etc. 

SIB0303  Sillconix  High  Speed  Analog 
Switches.  Complete  specifications,  charac¬ 
teristics  and  applications  of  the  DG300 
series. 

SIB0304  Siliconlx  FET  Data  Book. 

Complete  data  on  selecting  the  right  FET 
for  your  application,  characteristics  and 
PC  board  layout. 

SIB0305  VMOS  Power  FET's.  Technical 
information,  application  and  design  aids, 
characteristics  and  device  /  application 
selection  for  this  latest  in  technology. 

Value  $16.30 


PACKAGE NO 5 

SIB0300  Analog  Switches  and  their 
Applications.  Introduction  to  FET  Analog 
Switches  and  the  way  the  switch  control 
or  drivercircuit  affect  performance. 
LCC4280  T.L  Peripheral  Driver  Data  Book. 
Total  information  and  typical  application  of 
complete  peripheral  drivers  and  interface. 
LCC4290  T.l.  Line  Driver  and  Line  Receiver 
Data  Book.  Complete  data  on  line  circuits 
and  application  information. 

GIM0100  General  Instrument  Micro¬ 
electronics.  Complete  specifications  and 
data  on  calculator,  clock  and  T.V.  game 
chips,  microprocessors,  industrial  devices, 
static  RAM’s,  EAROM’s  and  ROM’s. 

Value  $19.30 


We  reserve  the  right  io  ship  a  package  cl  Qut  choice,  if  one  or  more  ilerra  ol  a  requested  package  is 
out  of  slock.  This  alfer  available  in  the  Unned  Slates  cmty 


Active 

^PElect  runic 

Sales  Carp. 


P.O.  BOX  1035  FRAMINGHAM,  MASSACHUSETTS  01701 
Over  -  the  -  counter  sales, 

12  Mercer  Rd.,  Natick,  Mass.  01760 
Behind  Zayres  on  Rte.  9 
Telephone  Orders  &  Enquires  ( 617 )  879  •  0077 

IN  CANADA  2  LOCATIONS 
5651  Ferrier  St.  44  Fasken  Dr.-  Unit  25 

Montreal,  Quebec  Rexdale,  Ontario 
Tel.  ( 51 4 )  735  -  6425  Tel.  ( 41 6 )  675  ■  331 1 


MINIMUM  ORDER  $10.00  ■  ADD  $2.00 TO 
COVER  POSTAGE  &  HANDLING  •  Canadian 
customers  add  30%  for  exchange  and  handling.  All 
federal  and  provincial  taxes  extra. 

Foreign  customers  please  remit  payment  on  an 
international  bank  draft  or  international  postal 
money  order  in  American  dollars. 
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CIRCLE  NO  2  ON  FREE  INFORMATION  CARD 


MORE  THAN  20,000  DIFFERENT  COMPONENTS 

7400TTL  ''N  f  LINEAR  \  f  NEW  FROM  NEWTONE 


LINEAR 


7400 

.18 

7442 

1.08 

74107 

.49 

7401 

.21 

7448 

1.15 

74121 

.55 

7402 

.21 

7450 

.26 

74122 

.49 

7404 

.21 

7451 

.27 

74123 

1.05 

7405 

2A 

7453 

.27 

74125 

.60 

7407 

.45 

7454 

.41 

74126 

.81 

7408 

.25 

7460 

.22 

74132 

3.00 

7409 

.25 

7472 

.39 

74141 

1.15 

7410 

.20 

7473 

.45 

74150 

1.10 

7411 

.30 

7474 

.45 

74151 

1.25 

7413 

.86 

7475 

.80 

74153 

1.35 

7416 

.43 

7482 

1.75 

74154 

1.54 

7417 

.43 

7483 

1.15 

74157 

1.30 

7420 

.21 

7485 

1.12 

74161 

1.45 

7422 

1.50 

7486 

.45 

74164 

1.85 

7425 

.43 

7489 

2.49 

74165 

1.65 

7427 

.37 

7490 

.69 

74166 

1.70 

7428 

.35 

7491 

1.20 

74174 

1.95 

7430 

.26 

7492 

.82 

74175 

1.95 

7432 

.31 

7493 

.82 

74180 

1.05 

7437 

.47 

7494 

.91 

74181 

3.65 

7438 

.40 

7495 

.91 

74191 

1.50 

7440 

.21 

7496 

.91 

74195 

1.00 

7441 

1.10 

74100 

1.25 

74197 

1.00 

75450BP 

.49 

LM301H 

.35 

LM741CH 

.45 

75451  BP 

.39 

LM307H 

.35 

LM747 

.90 

75452BP 

.39 

LM309K 

1.25 

LM748H 

.45 

75453BP 

.39 

LM311H 

.90 

LM1458N 

.80 

75454BP 

.39 

LM318N 

1.50 

N5556V 

1.50 

75491  BP 

.79 

LM339N 

1.85 

NcDDOO 

1.00 

75492BP 

.85 

LM351AN 

.65 

NE555V 

.60 

CA3006 

1.60 

LM370N 

1.25 

NE5G6 

1.50 

CA3006 

3.50 

LM380N 

1.45 

UA702 

.80 

CA3018 

1.10 

LM566 

2.25 

UA703CH 

.45 

CA3018A 

1.60 

LM711CH 

.60 

UA709CH 

.30 

CA3026 

1.50 

LM723H 

.75 

UA749CH 

.45 

CA3046 

.35 

LM741CN 

.45 

74L  SERIES  TTL 

74L00  .33  74LS04  .45  74LS113  .98 

74L10  .33  74LS10  .39  74LS138  1.89 

74L30  .33  74LS20  .39  74LS174  2.50 

74L42  1.50  74LS51  .39  74LS388  5.50 

74L86  .69  74LS74  .65  74S153  2.25 

74LS00  .39  74LS112.65  74S387  1.95 

74H00TTL 

74H00  .33  74H11  .33  74H53  .39 

74H01  .33  74H20  .33  74H55  .39 

74H04  .33  74H21  .33  74H73  .59 

74H05  .35  74H30  .33  74H74  .59 

74H10  .33  74H40  .33  74H76  .65 


MOTOROLA 

MC1460  3.95 

MC1469R  2.50 

MC1489  4.60 

MCI  496  1.65 

MC1510G  8.00 

MC1514L  4.50 

*  MC1595L  6.25 


IC’s  ON  THE  MOVE 

BBD  BUCKET  BRIGADE  DEVICE 

MM3001  19.50  MN3002  11.70 

MM3003  9.45 

HALL  IC:DN834  1.25  DN837  1.50 

DN835  1.35  DN838(NEW) 

ZENER  DIODES 

•/a  Watt,  ±10% . $.30  each  to  33  V 

1  Watt,  ±  10%  . $.40  each  to  33  V 

Voltages  to  200V,  and  ±  5%  Available 
1  Megohm  Potentiometer  -  Made  by  Claro- 
l  stat.  V  diam.,  split,  knurled  shaft  %”  long. 
NT544  $.39  Three  tor  $1.00 

f 5400  SERIES  volt.reg^ 


5400 

1.00 

5475 

1.50 

5404 

1.25 

5486 

1.90 

5410 

1.00 

5493 

2.00 

5426 

1.25 

54100 

1.80 

5473 

1.50 

54LS04 

1.00 

RESISTORS  LM340T.6  1 

*  5%  Packed  5  LM340T-12  1 

±5%  Packed  5  of  any  hMMOT-ll  1 

one  value . $.30  i  m <14^7.94  1 

^STANDARD  RESISTANCE  VALUES  LMjqu 1  1 

1  SEE  OUR  AD  ON  JAPANESE 
TRANSISTORS  AND  IC’s 
IN  THIS  ISSUE. 


MINIMUM  ORDER  $5.00 

|  All  orders  add  1.00  Postage  and  Handling. 
Canada  SI  .50 

N.J.  Residents  add  5%  sales  tax 


RECT1FDERS  UNIJUNCTIONS 


10  100 
For  For 

.60  5.00 

.70  6.00 

.80  7.00 

.90  8.00 
1.00  9.00 
1.10  10.00 
1.20  11,00 


2N2160  .65  MU4892.50 
2N2646  .45  MU4893.50 
2N2647  .55  MU4894.50 
2N4851  .75  2N6027  .55 
2N4852  .75  2N6028  .70 
2N4870  .50  D5E37  .35 
2N4871  .50  MU10  .35 
MU4891.50  MU20  .40 


HARDWARE  -  SOCKETS 

Nylon  Screws.  Nuts  and  Rivets  -  50  piece  assortment  $1 .99 
MK  20  TQ-3  Mounting  Kit  5  for  $.99 

NT-505  Mica  and  bushing.  Specify 
TO-3,  TO-66  or  TO-220  1 0  sets  for  $  .99 

1C  Socket  14-Pin  DIL  $.25  each 

1C  Socket  1 6-Pin  DIL  $.27  each 

Wire  Wrap  16-Pin  DIL  $.32  each 


POPULAR  JEDEC  TYPES 


Regulated  Power  Supply  Components  Kit  ‘Contains  the 
components  needed  to  build  a  fixed-voltage  regulated 
supply  including:  117/17V-  1  ampere  Transformer,  Bridge 
Rectifier,  2000  uF  Capacitor,  and  a  1  ampere  LM340 
3-terminal  1C  Regulator.  Makes  a  fine  “on  board”  supply 
or  use  it  for  breadboarding.  Components  only.  Specify 
5,6,8, 12  or  15  volts.  NT525  $4.99 

Pioneer  6”  Speaker  -  7%-watt,  3.2-ohm  speaker  made 
the  way  speakers  should  be  made.  Has  heavy-duty  treated 
paper  cone,  protected  magnet  housing,  and  a  ceramic 
terminal  strip  marked  with  polarity.  A  beautiful  speaker 
at  half  the  price  you’d  expect.  NT526  $2.39  Three  for  $6.00 
PC  Boards  -  MIL  grade,  Via”  glass-epoxy  boards  with  2- 
ounce  copper  on  one  side. 

NT521  6”x3”  $.50,  NT522  6”x6”  $.90’  NT523  6”x8”  $1.20 
Dry  Transfer  Patterns  for  PC  Boards  -  Includes  0.1”  spaced 
1C  pads,  donuts,  angles,  and  3-and  4-connector  pads. 
Over  225  patterns  on  a  2”  x  7 Vi”  sheet.  NT520  $1.49 
3PDT  •  24  Void  DC  Relay  -  Potter  &  Bromfield  KU14D57. 
Each  contact  can  handle  10  amperes  at  voltages  to  240  Vac. 
Coil  resistance  is  450  ohms.  A  super  buy!  Limited  quantities. 

NT508  $.99 

5”  Taut-Band  Meter  •  One  milliampere  full  scale,  V/z\ 
scale  length.  Coil  resistance  46Jd  ohms.  Made  by  Modutec 
for  Bose.  Meter  scale  in  VUs  (-20  to  +3).  Meter  is  de¬ 
signed  to  be  mounted  coil  up.  Complete  with  “smoke” 
plastic  cover.  Over-all  5%”  x  4”.  Meter  face  mounts  in  a 
5%”  x  2%”  cutout:  A  beautiful  meter.  NT539  $4.89 

Aluminum  Knob  -Solid  machined  aluminum  knob  with 
fluted  sides  made  for  Bose.  Black  front-face  insert,  black 
pointer  line.  Fits  flat  Vi”  shaft,  does  not  require  set  screws. 

,  .8  high,  .7  diam.  Easily  worth  $1.50  NT540  $.82  2  for  $1.50/ 


r  We  have  been  informed  by  the  Bose  Corporation  that\ 
the  original  BOSE  301™  speaker  system  has  not  been 
discontinued  as  we  stated  in  our  previous  ad.  The 
BOSE  301  is  available  through  Bose  dealers. 

We  still  have  a  small  quantity  of  speakers  originally 
made  for  Bose.  The  woofers  have  been  tested  with 
the  Bose  “Tone  Standard"  as  a  reference  and  subjected 
to  the  Bose  power-handling  test  which  includes  both 
fixed  and  sweep-frequency  testing. 

8*lnch  Woofer(Bose  Part  No.  102606)  has  a  free- 
alr  resonant  frequency  of  25-35  Hz.,  and  has  a 
1.5”,  8.5-ounce  magnet.  The  upper  tested-fre- 
quency  is  4000  Hz. 

3-Inch  Tweeter  (Bose  Part  No.  107376)  has  a 
free-air  resonant  frequency  of  1200-1500  Hz., 
and  has  an  upper  tested-frequency  of  16.5  kHz. 
Supplies  are  limited.  We  urge  you  to  take  ad¬ 
vantage  of  these  prices  and  stock  up  for  your 
future  needs. 

Sorry,  we  have  no  information  about  the  Bose 
enclosures  or  the  crossover  networks,  nor  do 
we  have  more  specs.  Bose  says  these  data  are 
proprietary  information. 

8”  Woofer  NT541  $10.95 

V  3”  Tweeter  NT542  $  3.95  ) 


1 N34 

.25 

2N1540 

.90 

2N2712 

.18 

2N3394 

.17 

2N3856 

.20 

2N4402 

.16 

1N60 

.25 

2N1544 

.80 

2N2894 

.40 

2N3414 

.17 

2N3866 

1.25 

2N4403 

.20 

IN  270 

.25 

2N1554 

1.25 

2N2903 

3.30 

2N3415 

.10 

2N3903 

.16 

2N4409 

.20 

1N914 

.25 

2N1560 

2.80 

2N2904 

.25 

2N3416 

.19 

2N3904 

.16 

2N4410 

.16 

1N4148 

.25 

2N1605 

1.75 

2N2904A 

.30 

2N3417 

.20 

2N3905 

.16 

2N4416 

.75 

1  SI 555 

.35 

2N1613 

.50 

2N2905 

.25 

2N3442 

1.85 

2N3906 

.16 

2N4441 

mo 

2N1711 

.50 

2N2905A 

.30 

2N3553 

1.50 

2N3954 

A  3.75 

2N4442 

1.15 

2N173 

1.75 

2N1907 

4.10 

2N2906 

.25 

2  N 3563 

.20 

2N3955 

2.45 

2N4443 

1.35 

2N338A 

1.05 

2N2102 

1.70 

2N2906A 

.30 

2N3565 

.20 

2N3957 

1.25 

2N4852 

,55 

2N404 

.75 

2N2160 

.65 

2N2907 

.25 

2N3638 

.20 

2  N  3958 

1.20 

2N5061 

,30 

2N443 

2.50 

2N2210 

.25 

2N2907A 

.30 

2N3642 

.20 

2N4037 

.80 

2N5064 

.50 

2N508A 

.45 

2N2218A 

.30 

2N2913 

.75 

2N3643 

.20 

2N4093 

.85 

2N5130 

.20 

2N706 

.25 

2N2219 

.25 

2N2914 

1.20 

2  N  3645 

.20 

2N4124 

.16 

2N5133 

.15 

2N718 

.25 

2N2219A 

.30 

2N3019 

1.00 

2  N  3646 

.14 

2N4126 

.16 

2N5138 

.15 

2N718A 

.30 

2N2221 

.25 

2N3053 

.30 

2N3731 

3.75 

2N4141 

.20 

2N5294 

.50 

2N918 

.60 

2N2221A 

.30 

2N3054 

.70 

2N3740 

1.00 

2N4142 

.20 

2N5296 

.50 

2N930 

.25 

2N2222 

.25 

2N3055 

.75 

2N3771 

1.75 

2N4143 

.20 

2N5306 

.20 

2N956 

.30 

2N2222A 

.30 

2N3227 

1.00 

2N3772 

1.90 

2N4220 

A  1.00 

2N5400 

.40 

2N1302 

1.25 

2N2270 

.40 

2N3247 

3.40 

2N3773 

3.00 

2N4234 

.95 

2N5401 

.50 

2N1305 

.75 

2N2369 

.25 

2N3250 

.50 

2N3819 

.40 

2N4400 

.16 

2N5457 

.35 

2N1420 

.20 

2N2484 

.32 

2N3393 

.20 

2N3823 

.70 

2N4401 

.16 

2N5458 

.35 

NEWTONE 
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CIRCLE  NO  39  ON  FREE  INFORMATION  CARD 


POPULAR  ELECTRONICS 


Learning  more  about  a  prod¬ 
uct  that's  advertised  or  men¬ 
tioned  in  an  article  in  this 
month’s  issue  is  as  simple 
as  one,  two,  three.  And  ab¬ 
solutely  free 


1  Print  or  type  your 
name  and  address  on 
the  attached,  card. 
Use  only  one  card 
per  person. 


2  Circle  the  numberts] 
on  the  card  that  cor¬ 
respond  to  the  num¬ 
bers)  at  the  bottom 
of  the  advertisement  or  arti¬ 
cle  for  which  you  want  more 
information. 

[Key  numbers  for  advertised 
products  also  appear  in  the 
Advertisers'  Index.] 


3  Simply  mail  the  card, 
and  the  literature 
will  be  mailed  to  you 
free  of  charge  from 
the  manufacturer. 


FREE 

INFORMATION: 

This  address  is  for  our  product  Free 
ini  or  matron  Service  only  Editorial  nr 
qomes  should  bp  directed  10  POPULAR 
ELECTRON  ICS,  One  Park  Avenue, 

New  York,  NY  10016 
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1}  Stereo  Receiver  2)  Speakers  3)  Amplifier 

4)  Manual  Turntable  5)  Open  Reel  Recorder  6)  Automatic 

Changer  7)  None  of  the  above 

4  □  Please  send  me  12  issues  of  Popular  Electronics  for  $7.97  and  bill  me. 
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Within  a  year  are  you  planning  to  purchase  (Circle  number) 

1)  Stereo  Receiver  2)  Speakers  3)  Amplifier 

4)  Manual  Turntable  5)  Open  Reel  Recorder  6)  Automatic 

Changer  7)  None  of  the  above 
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Popular  Electronics 


Bopiim 

series 


Many  important  articles  covering  a  variety  of 
interests  In  the  broad  field  of  electronics  are 
published  in  POPULAR  ELECTRONICS.  Re¬ 
prints  of  selected  articles  and  teal  reports  are 
now  available  In  the  event  that  you  missed 
some  you  would  like  to  have  for  reference  or 
study  purposes— or  for  projects  you  wish  to 
build.  Reprints  In  this  series  are  only  each 
(*?5c  for  those  marked  with  an  asterisk,}  Min¬ 
imum  order  is  $2. 


TEST  REPORTS 


AUDIO 

16.  ADC  Ac  cut  rac  40Q0  Record  Player 
19/ Empire  Model  698  Manual  Turntable 

30  Kqnwood  Model  600  Integrated  Stereo  Amplifier 

31  /MXR  Stereo  Graphic  Equalizer 
22/Nakamichi  Model  500  Stereo  Cassette  Deck 

33.  Onkyo  Model  Tx-4500  AM/Slereo  FM  Receiver 
24/Ortofon  MC20  Moving  Ceil  Phono  Cartridge 

25/  Pickering  Model  X\M5/625E  Stereo  Phono  Cartridge 
36,  Pioneer  Model  CT-FB282  Stereo  Cassette  Deck 
27.  Radio  Shack  Realistic'  Model  STA-2000 
AM  /Stereo  FM  Receiver 
26.  Rolel  RX-77C7  AM/Slereo  FM  Receiver 
39.  Sansui  Model  TU-99GO  AM/ Stereo  FM  Tuner 
30/ Shore  Model  M24H  Stereo  Phono  Cartridge 
31 /Sony  Mode!  TA-4650  V-FET  Stereo  Power  Amplifier 
32/ Spectra  Acoustics  Model  21 0  Sierao 
Graphic  Equalizer 

33/ Stanton  Model  66  IE  EE  Stereo  Phono  Cartridge 

34.  Teac  Model  PC-1 0  Portable  Slereo  Cassette  Deck 
35 /Technics  Model  SB-600QA  Linear  Phase 

Speaker  System 

36/Ttiorens  Model  TD-126C  Record  Player 

COMMUNICATIONS 

37/Cobra  Model  29XLR40-Ch,  AM  CB  Mobile  Transceiver 
35/ Drake  Model  SSfM  AM/SSB  Communications 
Receiver 

39/Kenwood  Model  TS-62Q  Amateur  Radio  Transceiver 
40/Kna  Model  XL-50  40-Ch.  AM  CB  Mobile  Transceiver 
41 /President  Model  "Washington"  40-Ch. 

AM/SSB  CB  Base  Station 
43.  Yaesu  Model  FFtG-7  AM/SSB  Communications 
Receiver 

'REPRINTS  MARKED  WITH  ASTERISK  75*; 

ALL  OTHERS  $1  00.  MINIMUM  ORDER  $2-00, 


POSTAGE  WILL  BE  PAID  BY 

Popular  Electronics 

P.O.  Box  2905 
Clinton,  Iowa  52732 


HERE'S  HOW  TO  ORDER 

Mail  your  order  eking  with  your  name,  address  and 
remittance  in  the  amount  of  $1  .GO  for  each  re¬ 
print,  75tf  for  reprints  marked  with  asterisk. 
Residents  of  CA.  CO,  FL,  IL,  Ml,  MO,  NY  STATE, 
DC  and  TX  add  applicable  sales  tax. 

Please  be  sure  you  identify  reprints  being  ordered 
by  the  appropriate  numbers  shown  above, 
OUTSIDE  U,S>A+  ADD  ST  PER  ORDER. 
MINIMUM  ORDER  $2. 

ORDER  FROM:  POPULAR  ELECTRONICS 
REPRINTS.  P.O.  BOX  270.  PRATT  STATION, 
BROOKLYN.  N.Y.  1t20S. 


/ONE/ 

CENT 

\Sk 


■  I  ni=>  artLIAU  ONE  CENT  SALE  IS  FOR  MAGAZINE  ADS  < 


vwim 

tx^ 


POLY  PARS*  PENNY 

|  REVOLUTION  / 

THESE  ONE-CENTERS  ARE  THE  CENT-C1BLE  WAY  TO  SHOP  AND  SAVE! 


BUY  ONE  AT  SALE  PRICE, 
GET  2ND  FOR  ONLY  1  *  MORE. 


Order 
By  Cat. 

Ha.  6E 1981 
&  type  No. 

Typo 

PSN7400 
SN7401 
C  SN7403 
C  SH7404 
C  SN7405 
□  SN7406 
0  SN740S 
□  SN7410 
□  SN7413 
Q  SN7414 
O  SN7416 
□  5N7420 
□  SN7423 
□  SN7426 
Q  SN7427 
□  SN7430 
□  SN7432 
□  SN7437 
□  SN7438 
□  SN7440 
□  SN7442 
5  SN7443 
T  SN7444 
□  SN7445 
□  SN7446 
□  SH7447 
□  5N7448 
□  SN7450 
C  SN74S1 
Q  SN7453 
□  5N74S4 
□  SN74S5 
□  SN7460 
□  SN7462 
□  SN7464 


TTL’S  &  OP  AMPS! 


Type  Each 

)§  SN7465  .19 

SN7470  .26 

SN7471  .25 

SN7472  .25 

5N7473  .55 

SN7474  .29 

SN7475  .79 

SN7476  .59 

SN7478  .59 

SN7480  .29 

5N7462  .39 

□  SN7483  .99 

H  SN7485  1.49 

□  SN7486  .39 

□  SN7488  1.95 

□  5N7490  .69 

□  SN7491  .79 

□  SN7492  .45 

C  SN7493  .49 

C  SN7494  .69 

SSN7495  .69 

SN7496  .69 

SN7498  .69 

SN74100  1.49 

SN74107  ,39 

SN74112  .25 

SN74113  .19 

□  SN74114  .25 

□  SN74121  .49 

□  SN74123  .69 

□  SN7412S  .59 

□  5N74126  .39 

□  SN74132  1.25 

□  SN74140  .99 

n  SN74141  1.49 


Type  Each 

§SN74145  1.2S 

SN7414B  1.75 

SN741S0  .99 

Cl  SN74151  .99 

Cl  SN74153  .99 

SSN741S4  1.7S 

SN74155  .79 

8SN74156  .69 

SN74157  .99 

SN7415B  .99 

□  SN74160  1.25 

□  SN74161  1.25 

1  SN74163  1.19 

1  SN74164  .99 

□  SN74165  1.25 

_  SN74166  1.25 

3  SN74173  1.25 

□  SN74174  1.49 

□  SN74175  .99 

□  SN74177  .79 

§SN74179  1.49 

SN741B0  .49 

SN74182  .69 

□  SN74190  1.49 

H  SN74191  1.75 

D  SN74192  .85 

3  SN74193  .85 

□  SN74194  1.25 

1  5N74195  .49 

1  SN74197  .75 

□  SN74199  1.75 

3  SN74200  5.50 

H  SN74251  1.75 

3  SN74284  4.50 

3  SN74285  4.25 


POP-AMPS  AT  “CENT-CIBLE”  PRICES 

Case  code:  T=TO-220  I'nwer  Tah:  V=Mini  dip;  K=TO-3:  H=TO-S:  N=l)ll’. 


Type 

C  LM300H 
r  LM301H-V 
t  LM308V-H 
C  LM309K 
C  LM311H-V 

□  LM318V 

C  LM320H-S.  12.  15 
C  LM320K-  15 
C  LM320T-6.  5 
Q  LM322N 

□  LM324N 

□  LM339N 

0  LM340K.5,  6,  8, 

12.15,  18. 

□  LM340T-5,  6,  8, 

12. 15,  18,  24 

□  LM3S0N 


Each  2  lor  |  Typ*  Each  2  for 

$.49  $.50  U  LM370N-H  1.29  1.30 

.45  .48  i  LM374H  1.78  1.80 

.79  .80  1  d  LM376V  .29  .30 

1.29  1.30  I  □  LM377N  2.25  2.26 

.79  .80  j  D  LM381N  1.69  1.70 

1.29  1.30  □  LM  53 1 H  1.49  1.50 

1  29  1.30  Q  LM532H-N  .29  .30 

1.30  □  LM5SSV  .75  .76 

1.29  1.30  H  LM558V  .79  .60 

1.19  1.20  Q  LM561N  1.00  1.01 

1.75  1.76  H  LM565N  .99  1.00 

1.09  1.10  In  LM703H  .49  .SO 

Ip  LM704H  .29  .30 

1.29  1.30  In  LM709N-H  .25  .26 

□  LM710N  .39  .40 

1.29  1.30  {j  LM733N  .79  .80 


.60  H  LM739N 


Type 

aLM7 4 1 V  *  H 
LM 1304 
□  LM  1310 
<3  LM  1312 
Q  LM  14 14V 
□  LM  1 458  V 
ff  LM1800N 
□  LM3028H 
□  LM3900N 
Q  LM3909V 
□  LM4195 
□  LM42S0 

§LM7  545 1 
LM75453 
LM75491 
□  LM75492 
g  LM75494 


YOU  GET  120-DAY 
MONEY  BACK 
GUARANTEE 

! - roW-POWtBT*B«““" 

sens:  trims: 

OlAintAfS! 

1  Oni.rbyC.t.No..nevo»»f.l 1  , 

I46E1448-TRIACS  6E1730-SCR 
06E159O  -  QUADRACS 

to  ‘ii  *i\ 


HI-POWER  STUD  RECTIFIERS 


CaL  No.  6  C 3567- ISO  amp 


SO  $  2.95  2  for  $  2.96 
100  3.95  2  for  3.96 


Cat.  No.  6E87U60S  -  250  amp 


50  %  4.95  2  for  $  4.96 

100  6.50  2  for  6.51 


7.50  2  for 

8.50  2  for 


Q  800  10.50  2  for  10.51 


9.01  □  600  10.50  2  for  1051 


800  13JX)  2  for  13.01 


□  1000  1250  2  for  1251  I  □  1000  1450  2  for  1451 

Ordor  by  Cat  No.  A  Voltage 


25  AMP  BRIDGE 
Order  RECTIFIERS 

by  Cat.  No.  6 E 2273  &  voltage 


Each  1C  SALE 
51.95  2  for  $1.96 

1.49  2  for  1.50 

159  2  for  1.70 

1.99  2  for  2.00 

229  2  for  226 

250  2  for  251 


25  AMP  POWER 
STUD  SCRS,  TRIACS 

CaL  No.  6E-14A147  (SCRs) 
Cat.  No.  6E-60B86A  (Trtacs) 
V.  Each  1C  SALE 

□  50  5  .95  2  for  5  .96 

□  100  125  2  for  126 

□  200  155  2  for  1.96 

□  400  250  2  for  251 

□  600  2.95  2  for  296 


n  ....  •  Miniature!  •  1,5  Amp! 

1N4000  Epoxy  Rectifiers  Order  Cat.  No.  and  Type  No. 


Cat.  No. 

□  6E2377 

□  6E2378 

□  6E2379 

□  6E2380 

□  6E2381 

□  6E2382 

□  6 E 2383 


Price  1C  Ml 

10  for  $.65  20  for 

10  for  .7  5  20  for 

10  for  .85  20  for 


10  for  1.39  20  for  1.40 
10  for  1.49  20  for  150 


,  _  MICRO  MINI 

BULLET  RECTIFIER®!  T°tJ.Ghfv?cW^5”ES! 

Ordor  by  Cat  No.  6E60B84  and  voltage  w|th  chrome  handle*,  complete 


3  Amp*.  125  VAC  contacta. 
with  chrome  handle*,  complete 
with  mounting  hardware. 

Cat  No  Type  Sale  2  for 


□  200V  .  10  for  .79  20  for  50  □  6E3936  SPOT 

□  400V  10  for  59  20  for  .90  □  6E50QS  SPOT* 

□  600V,.  10  for  1.09  20  for  1.10  O  GE4037  DPDT 

□  800V  10  for  1.19  20  for  120  □  6E5087  4PDT* 


5129  $1.30 
129  1.40  *  Center 

1.45  1.46  oTV 

1.95  1.96  OFF 


I  LYTIC  KLINIC 


Order  by  Cat.  No.  6E3269  and  value 
UF  V  Style  Sale 

□  10  15  P.C.  10  for  $1.00 

□  SO  15  P.C.  8  for  1.00 

□  15  25  P.C.  B  for  1.00 

□  50  25  P.C.  6  for  1.00 

15  Axial  10  for  1.00 

15  P.C.  10  for  1.00 


Electrolytic 

capacitors 

1C  SALE 
20  for  $1.01 
16  for  1.01 
16  for  1.01 
12  for  1.01 
20  for  1.01 
20  for  1.01 


6  AMP  CARTWHEEL 

Cat,  6C3584  RECTIFIERS 


a  □  100 
J  o  200 

J  □  400 

=  D  600 


Each  1C  SALE 
5  -36  2  for  5  .37 

55  2  for  .46 

.61  2  for  .62 

.79  2  for  50 

.90  2  for  .91 

1.19  2  for  120 

1.39  2  for  150 


BUY  I 

AT  OUR 

SALE 

PRICE 

GET  2 
FOR  H 

more 


LEDS! 


YOUR  CHOICE  5  for  $1.00 
1C  SALE  10  for  $1.01 
Order  by  CaL  No. 

□  06E2135  JUMBO  RED  LED5 

□  06E2137  MICRO  RED  LEDS 

□  06E279O  JUMBO  RED  CLEAR  LEDS 

□  06E2792  JUMBO  TAPERED  AMBER 

□  06 E 2 140  MICRO  GREEN  LED5 


ZENERS!  zw?Vv5 

No.  6ES210  A  voltage  5  wattage!  g 
1  Watt  Sale  1C  5ALE  □  8.2V 

□  7.5V  5  for  $1.  10  for  $1.01  □  9.1V 

□  B.2V  5  for  1.  10  for  1.01  □  12.  V 

□  9.1V  5  for  1.  10  for  1.01  □  15.  V 

□  ll.V  5  for  1.  10  for  1.01  □  18.  V 

□  12.V  5  for  1.  10  for  1.01  □  24.  V 

□  15.V  5  for  1.  10  for  1.01  □  30.  V 


THIS  NEW  LIST  OF  “ONE-CENTERS’ 
HELPS  FIGHT  INFLATION! 


Quan.  Description  (Order  by  Cat  No.  In  parenthesis)  Sale 

U  1  —  WOODGRAIN  CABINET,  3^i  x  10  x  V."  deep,  spiers,  alarms.  (06E52O1)  $159 

□  2  —  LCD  THERMAL  INDICATORS,  88- 108° F,  7x  i”,  flexible  (06^  5195)  150 

□  1  —  JOYSTICK,  four  100K  pots,  with  knob  (06C38O8A)  4.95 

E  ]  —  f JHUM® WHEEL  SWITCH,  BCD,  6-7  (06E287OA)  .  .  .  159 ! 

□  1-8-TRACK  TAPE  TRANSPORT,  with  preamp  (06E3O1O)  9.95 

□  1  — PLESSEY  TV  SIDEBAND  FILTER,  for  chan.  3  or  4  (06E3975) .  155. 

□  5— TRANSITORS,  2N3904  equal,  NPN.  switching  (06E52O9)  LOO 

□  1  —METER,  50uA,  1'V'  square,  0-20db  (06E37O5)  .  1.19 

□  1- SPST  RELAY,  norm,  open  12-24  VOC,  1250  ohms,  dip  style  (06E517S) . .  150 . 

□  1—  VEEDER  ROOT  COUNTER,  000-999,  resettable,  panel  mt  (06E5O81)  .  159 

□  2-DUAL  GATE  MOSFET.  slm.  to  3N200,  3N187,  for  RF  &  Mixer  (06E51O1)  1.00 

□  1  —  8-TRACK  TAPE  HEAD,  with  plug' o' cord  (06E  3468)  . .  2  50 

□  10  CALCULATOR  KEYBOARDS,  20  keys  and  more  (6E3524)  .  ...  $250 

□  15  SLIDE  VOLUME  CONTROLS,  asstd  values  (GE3057)  .  250 

D  10 — CRYSTALS,  may  Include  CB,  Ham  &  more  (6E3250)  . . 

□  150  .  MOLEX  1C  SOCKETS,  on  a  strip,  cut  to  length  (6E3144)  .... 

□  100  TERMINAL  STRIPS,  from  2  lugs  up  (6E3136) . 

□  30  NE-2NE0N  LAMPS,  all  100%  good  (6E2613)  . . 

□  40-ft  SHIELDED  CABLE,  1  cond,  mihes,  phonos,  (06 E 3577) 

□  50  TRANSISTOR  ELECTROS,  asstd  values,  styles  (6E2747) . 

□  3  SOUND  TRIGGERS,  sound  triggers  scr  w/amp  (6E3625) 

□  15  6V  TEST  INDICATORS,  leads,  graln-o-wheaf  (6E3526) 

□  100  CAPACITOR  SPECIAL  discs,  mylar,  MIcs,  more  (6E2738) 

□  30  MINI  TRIMPOTS,  to  1  meg,  1  turn,  V.W  (6E3345) 

□  10  VOLTAGE  REGULATORS,  hobby  LM320,  340,  TO-3  (6E3330) 

□  30  PANEL  SWITCHES,  slides,  rotaries,  mod,  etc  <6 E 3268) 

□  200  RESISTOR  SPECIAL  *■«  to  IW,  carbon,  metal  I6E30S4) 

□  200  HALF  WATTERS,  resistors,  carbon,  metal  (6E3046) 

□  100  NATIONAL  1C  BONANZA,  linear*,  7400s  ROMS  (6E2B60) 

□  40  HOBBY  LEDS,  asstd  types,  mostly  useable  (6E2859) 

□  15  LM340T  VOLTAGE  HEGULATAORS,  S  to  24V,  T0-220  (6E2635) . 

□  100  TWO  WATTERS,  resistors,  carbon-metal  marked  (6E2735) 

□  100  POLYSTYRENE  CAPS,  asstd  values,  voltage,  hM)  (6E2729) . 

□  50  THERMISTORS,  resistors  that  change  with  temp  (6E40B9)  ... 

□  20  BRIDGES,  untested,  2,  4,  6,  10,  imp,  full  wave  (6E  4022) 

□  25  LAMP'N’SOCKET  SETS.  micro,  15V,  T2  (6E39$7) 

□  15  MIXED  READOUTS,  hobby,  untested,  .127,  5,  .5,  etc.  (6E3619) 

□  150  QUARTER  WATTERS,  resistors,  metal  film,  marked  (6E3413) 

□  100  PLASTIC  TRANSISTORS,  untested,  RO-92  (6E  2604) 

□  200  PREFORMED  RESISTORS,  %,  »*,  1W,  marked,  asstd  (6E2608) 

□  200  PRECISION  RESISTORS,  V.,  IW,  1%,  2%  marked  (6E2428) 

□  60  DIPPED  MYLARS,  shiny  finish,  asst  values  I6E2597) 

□  30  VOLUME  CONTROLS,  audio,  linear,  asstd  values  (6E2421)  . 

□  5  7.5  VOLT  ZENER  DIODES,  1  watt  (6E5187) 

□  5  9.1  VOLT  ZENER  DIODES,  1  watt  I6E  5188)  150 

□  30- ft  WIRE  WRAP  WIRE,  30  gage,  for  ICs,  terminals  (06  E  3603)  150 

□  5  -  TANTALUM  ELECTRO  CAPACITORS,  2JuF,  2SV  (06E5189)  150 

□  1  ALARM  CLOCK  CHIP,  MM5316,  4-dlgits  (6E17S9)  .  2.95 

□  5  PANCAKE  PHOTOCELLS,  600  to  1SK  ohms  (6C2939)  LOO 

□  1  100KHZ  MARKER  CRYSTALS,  approx  for  marker  gen.  (6 E 3896)  156 

□  1  MOTHERBOARD  EDGE  CONNECTOR,  106  pins,  .125"  (6E3987)  .  350 

□  1  48-PIN  EDGE  CONNECTOR,  .156' "  spacing! 6 E 3963)  155 

□  1  JOYSTICK,  two  10K  pots,  for  computers,  TV  games  (6E5037)  253 

□  1  CHARACTER  GENERATOR,  S  x  7  Mostek  MK  2002P  (6E3898)  455 

7-SEGMENT  READOUTS  0 

□  3‘y  DIGIT  LCD  WRISTWATCH  DISPLAY,  (06E396O)  3  for  $1.19 

□  1  —  GE'-FLUORESCIMT  "NIXIES”,  blue,  0.6"  char,  9-pfn  tub*  (06E3684)  1  for  150 

□  2  —  SPERRY  FLAT  NIXIES,  orange,  5"  dual  digit  (06E5O14)  2  for  1.19 

□  SPERRY  FLAT  NIXIES,  orange,  .3",  lVdlg  (86E5015)  .  ..  2  for  1.19 

□  MAN-3  BUBBLE  READOUT,  .19”  red,  com  cath.  (06E3338)  6  for  1.00 

□  2  -  MAN-4  READOUTS,  bubble,  red,  com.  anode.  .19”  (46E1503)  2  for  1.00 

□  FND-10  BLOCK  READOUT,  .122”  com  cethode  (06E2O82)  . 2  for  1.19 

□  8-DIGIT  READOUT,  led,  com  cathod,  red  (06CS19O)  .  .  1  for  1.95 

□  FND-503.  .5”  red,  com  cathode,  7-seg.  ( 06 E 2949)  ....  1,50 

speakers:  ueb 

□  6”  TWIN  CONE  SPEAKER,  M-H,  for  carVhoma  (0665059)  $450 

□  2V,  x  5"  OVAL  5PEAKER,  8  ohms  (A6E25S3)  .  1.49 

□  2  x  6"  OVAL  SPEAKER,  8  ohms  (06E3454)  1.49 


Sale  les  ale 

H59  ..  2  for  5150 

150  ..  4  for  1.01 

455  ,,  2  for  456 

159.  2  for  150 

955  2  for  9.96 

155 .  2  for  156 

150.  10  for  151 

1.19.  2  for  150 

150  ..  2  for  151 

1.49 . .  2  for  150 

150  4  for  1.01 

250  2  for  251 

£250  20  for  $2.01 

250  30  for  Z01 

20  for  Z01 
300  for  Z01 
200  for  Z01 
60  for  Z01 
250  80  ft  for  Z01 

ZOO  100  for  Z01 
6  for  Z01 
30  for  251 
200  for  2.10 
60  for  251 
20  for  251 
60  for  Z01 
400  for  251 
400  for  Z01 
200  for  Z01 
80  for  Z01 
30  for  Z01 
200  for  Z01 
200  for  2.01 
100  for  Z01 
40  for  251 
SO  for  Z01 
30  for  Z01 
300  for  Z01 
200  for  Z01 
400  for  2.01 
400  for  Z01 
120  for  Z01 
60  for  2.01 
10  for  1.01 
150  10  for  151 

150  60- ft  for  1.01 

150  10  for  151 

2.95  2  for  2.96 

150  10  for  151 

156  2  for  1.96 

350  2  for  351 

1.95  2  for  156 

255  2  for  256 

455  2  for  4.96 


ONE  CENT  SALE 
3  for  $1.19  6  for  $150 


2  for  1.01 
4  for  150 
4  lor  150 
12  for  1.01 
4  for  151 
4  tor  150 
2  for  1.96 
2  for  151 


Mil  nornoivES!  tah 

□  CONDENSOR  MIKES,  sensitive,  500  ohms,  1*V  (06C3178)  54.95 

□  COMMUNICATIONS  MIKE,  SOD  ohms,  CB-HAM  (06E4O74)  450 

□  NOISE  CANCELLING  MIKE,  Ham-CB,  500  ohms  (06E39O2)  .  ......  6.95 

RELAYS.'  Each 

□  SPDT  12V  BLOCK  RELAY.  SA  contacts  (06E4O32)  . . $1.98 

□  SPDT  12V  REED  RELAY,  U  contacts  (0UE4O94)  159 

□  SPDT  12V  SENSITIVE.  2000  ohm  coll  (  06C3O44A)  1.95 

□  1  —  SPST  24V  REED  RELAY,  norm  open,  <flp  styts,  1250  ohms  (06E5175)  159 

amplifiers:  Each 

□  8  WATTS  ON  A  BOARD,  with  built-in  preamp  (06E5O4O)  5555 

□  9  WATTS  ON  A  CHIP,  Toshiba  TA7205  (06E5O57)  455 

□  3  WATTS  ON  A  CHIP,  G-E  PA  263  (06E1S22)  .  150 

transformers: 

□  12V  TRANSFORMER,  3O0ma,  pc  leads,  llOpri.  (P6E3412)  ...  $159 

□  12V  TRANSFORMER,  1  A,  110/220pri,  open  frame  (06E4O4O)  Z9S 

□  24VCT  TRANSFORMER,  300ma,  open  frame,  llOpri.  (06E3323)  1.95 

□  25V  NI-CAD  CHARGER  PAILpfag-kv  125m*.  125  VAC  pri  (06  E 4096)  .  1.95 


DIP  SWITCHES : 

□  2  SWITCHES  ON  A  DIP  (06E3668)  . 

□  3  SWITCHE5  ON  A  DIP  (06C3669)  . . . . 

O  6  SWITCHES  ON  A  DIP  (S6E3671) 


Each  2  for 

S  .77  $  .78 


IC  SOCKETS!  : 

□  8-PIN  MINI-DIP  (06E2123)  4  for  $1.19  8  for  $1.20  + 

□  14-PIN  DIP  (06E13O8)  3  for  1.19  6  for  150  ♦ 

□  16-PIN  DIP  (06E 1309)  3  for  1.19  6  for  150  ? 

□  18-PIN  DIP  (06E3378)  .  ...6  for  1.19  12  for  150  I 

□  24-PIN  MSI/DIP  (06E3886)  .2  lot  1.19  4  for  150  Z 

□  28-PIN  MSI/DIP  (06E3887)  2  for  1.19  4  for  150  a 

□  8-PIN  TO-S  (06E13O7)  ...  4  for  1.19  8  for  150  ♦ 

★★****★**★+★+*+***★★★★★**★*★★★*★★★*★? 

♦  ohm*  SPECTBOL  “SKINNY-TRIMS”{  ♦ 

In  Cl  i t 


18)  3  for  1.: 

»  3  for  1.] 

W  ■  ...6  for  1.1 

E3886)  .  2  for  1.] 


8  for  $1.20 
6  for  150 
6  for  150 
12  for  150 
4  for  150 
4  for  150 
8  for  150 


:  ,T,L  "*vt  bridge 
:  p  rectifiers; 

♦  Order  by  CaL  No.  6E2447  &  voltage 

♦  S*,e  2  for 

♦  H  $159  SI. 30 

♦  9  159  1.50 

♦  2  J®®  159  1.70 

♦  5  159  2.00 

t  n  2-25  2M 

Z  °  800 _ 250  251 


RIBBOK  CABLE! 

OrUor  by  Cat .  No,  6KJ939 
Jnd  Conductors 


♦  ^  2X. .  H/H  square,  scrcwnrivrr  snau.  M  x  i  cona,  c.i.  ,c 

♦n  inA**n  -*v'  l°h  l-’4  watt.  Cermet  PC  2  for  $1*  Z  a  20  7-fL  $1.98  14-fL  SI  99 

♦  S  inx.  loads.  Order  by  Cal.  No.  and  value.  ♦  ♦  □  26  4- ft  1  qg  ’i’qq 

i  □  500*  □  20K**  Q  No.  6E3863  25  tom  uprighL  type  64  ♦  ♦  □  34  3-ft.  158  6-tL  liH 

i  R  f  □  SOK**  □  No.  6E 3866  single  turn.  fleL  type  63+0  □  40  3.ft.  158  1  99 

7M-  n  •A*«llebl#  lit  all  *yp*»  J  ♦  ♦  ♦  ♦  ♦  ♦  ♦  ♦  ♦  ♦  ♦  *  *  *  a  *  **  a a*  4 

♦  □  2K  U  100K  b.Av*IUbl#  In  Cat.  Ho.  3863  only.  .  .  ,  ,♦  TTTTTTTftf  *»»»»( 


Sale  1C  5ALE 
3  for  $1.  6  tor  51.01 
3  for  1.  6  for  1.01 
3  for  1.  6  tor  1.01 
3  for  1.  6  for  1.01 
3  for  1.  6  for  1.01 
3  for  1.  6  for  1.01 
3  for  1.  6  for  1.01 
3  for  1.  6  for  1.01 
3  for  1.  6  for  1.01 
3  for  1.  6  for  1.01 


WRITE  FOR  /ZZZrTrrri 

POLY  PAKS 

CATALOG  \  -  J 

FEATURING 

BEST  BARGAINS 

IN  ELECTRONICS 


>  COPYRIGHT  1978  -  POLY  PAKS  INC. 


'  Terms:  Add  postage  Rated :  net  30 
Phone  :  Wakefield,  Mass.  (617)  245-3829 
Retail:  16-18  Del  Carmine  St,  Wakefield. 

MINIMUM  ORDER - 96.00 

POLY  PAKS 

fcOD^MAYl  P-O.BOX942-E6 

!  [BE  PHONED  LYNNFIELD,  MA. 

I P  0 1  940BHM 


CIRCLE  NO  46  ON  FREE  INFORMATION  CARO 


JUNE  1978 


123 


7400  TTL 


BUGBOuK® 

Continuing  Education  Series 


SN7472N  -M 

SN7473N  .35 

SN7474N  .35 

SN7475N  .49 

SN7476N  35 

SN7479N  5.00 

SN7480N  50 

SN74B2N  99 

SN74B3N  .59 

SN7485N  79 

SN7486N  .35 

SN74B9N  1.75 

SN749QN  .45 

SN7491N  .59 

SN7492N  .43 

SN7493N  .43 

SN7494N  .65 

SN7495N  .65 

SN7496N  .65 

SN7497N  3.00 

SN74IOON  .89 

SN74107N  .35 

SN74109N  .59 

SN74H6N  1.95 

SN74l2tN’  .35 

SN74122N  ,39 

SN74123N  ,49 

SN74125N  .49 

SN74126N  .40 

SN74132N  ,75 

5N  74136N  .75 

SN74141N  .79 

SN74142N  2.05 

SN74143N  2.05 

SN74144N  2,95 

SN74145N  .79 

SN74147N  VflS 

SN7414BN  129 

SN74150N  .89 

SN74151N  ,69 

SN74153N  ,59 

SN74154N  .99 

SN74155N  .79 

SN74156N  79 

SN74157N  .65 


C/MOS 


LM703CN/H  .45 
LM709H  .29 

LM709N  .29 

LW710N  ,79 

LM711N  ,39 

LM723H  « 


SN74160N  .89 

SN74161N  69 

SN74162N  1.95 

SN74163N  .89 

SN74  1  64N  ,89 

SN74165N  .89 

SN74166N  125 

SN74167N  195 

SN74170N  159 

SN74172N  6.00 

SN74173N  1.25 
SN74174N  89 

SN74175N  70 

SN74176N  .79 

SN74177N  79 

SN74179N  1.95 

SN74160N  .79 

SN741B1N  1.05 

SN74182N  .79 

SN741B4N  1.95 

SN74185N  1.05 

SN741B6N  9,95 

SN74168N  3,95 

SN74190N  1.25 

SN74191N  1,25 

SN74192N  .70 

SN74193N  .79 

SN74194N  .89 

SN74195N  .60 

SN74196N  .89 

SN74197N  .69 

SN74198N  1.49 

SN74199N  1.49 

SN74200N  5.59 

SN74251N  1.79 

SN74279N  .79 

SN74283N  2,25 

SN74  264  N  3.95 

SN74285N  3.05 

SN74365N  .69 

SN74366N  .69 

SN74367N  69 

SN74368N  .59 

SN74390N  1,95 

SN74393N  1.95 


CD4070  .55 

C04071  ,23 

CD4072  .49 

CD4076  1.39 

CD4061  23 

C04082  .23 

CD4093  .  99 

CD4098  2.49 

MC14409  14  95 

MC14410  14.95 


MCI  4433  19.95 

MC14506  .75 

MC14507  90 

MCI  4562  14.50 


LINEAR 

LM340T-6  1.25 

LM340T-12  1.25 

LM340T-15  125 

LM340T-16  1.25 

LM340T-24  1.25 

LM350N  1,00 
LM351CN  65 
LM37QN  1,15 
LM373N  3.25 
LM377N  4,00 
LM380N  1  25 
LM380CN  .00 
LM361N  1.70 


LM739N  1.19 

LM741CH  .35 

LM741CN  ,35 

LM741-14N  39 

LM747H  .79 

LM747N  79 

LM748H  39 

LM748N  39 

LM1303N  .90 

LM1304N  1.19 

LM1305N  140 

LM1307N  •  65 

LM1310N  1  2.95 

LM 1 351 N  165 

LM1414N  1.75 

LM1458CN/H  59 

MCI  488  1.95 

MC1489  1.95 

LM1496N  .95 

LM1556V  1  75 

MC1741SCP  3.00 

LM2901N  2.95 

LM3053  1.50 

LM3065N  .69 

LM3900N(3401)  49 
LM3905N  .89 

LM3909  1.25 

MC5558V  1.00 

LM7525N  90 

LM7S34N  .75 


125"  dll. 

fled  5/SI 

Green  4/St 

Orange  4/SI 

Yellow  4/si 

.200"  dll 


POLAWTY 

Common  Anode -red 
5  x  7  Dot  Matrix -rad 
Common  Cathode-red 
Common  Cathode -red 
Common  Anode-grwn 
Common  Anode-red 
Common  Anode -red 
Common  Cathode -nd 
Common  Anode -yellow 
Common  Anode -yellow 
Common  Cithode-yiliow 
I  Common  Anode  orange 
I  Common  Anode-orange  ±1 
I  Common  Calhode -orange 
)  Common  Anode-orange 
!  Common  Cathode-orange 
)  Common  Anode-red  £l 
I  Common  Anode-rid 
I  Common  Carhode-red 
i  Common  Anode- yellow 
I  Common  Anode -orange -D  O 
)  Common  Anode-orange 
)  Common  Cathode -ounge-D 
)  Common  Cilhode-orange  = 
}  Common  Anode-i - 


DISCRETE  LEDS  ( 

.165"  dll.  XC556  I 

Red  5/SI  XC556  I 

Rod  100/58  XC556  t 

Gieen  4/Si  XC556  1 

Yellow  4/SI  XC556  ( 

Clear  4/SI  XC556  < 


DISPLAY  LEDS 


.190"  dll. 
Rea  5/Si 

Green  4/SI 

Yellow  4/SI 

Orange  4/SI 

.085"  dll. 
MV50  -  Red  -  6fS1 


POLARITY 

3  Common  Calhode  .orange 
3  Common  Anode-red-D  D 
3  Common  Anode  red  *  1 
3  Common  Gathode-red-D  D 
3  Common  Cithode-red  =1 
3  Common  Anode -rad 
3  Common  Calhode -red 
Common  Anode-red  tl 
Common  Cathode -red 
Common  Cathode.red 
Common  Anode-red 
Common  Anode-red 
Common  Anode-red  si 
Common  Anode -red 
Common  Cathode-red  si 
Common  Calhode -red 
Common  Calhode-red 
Common  Cathode 
Common  Anode 
Common  Cathode  (FNDSOO! 
Common  Anode  (FNDStO) 

D  4  x  7  Sal  Oigil-RHOP 

2  4x7  Sgi  Digit-LHOP 

<  Orerrange  character  (si) 

3  4  x  7  Sgl.  Digit-Hexadecimal 


RCA  LINEAR 

CA3013 

2,15 

CA3082 

2.00 

CA2023 

2  56 

CA3083 

1.60 

CA3035 

2.48 

CA3086 

85 

CA3039 

1.35 

CA3089 

3.75 

CA3046 

1.30 

CA3130 

1.39 

CA3059 

3.25 

CA3140 

1  25 

CA3060 

3.25 

CA3160 

1.25 

CA3080 

85 

CA3401 

.49 

CA3081 

2,00 

CA3600 

3.50 

CLOCK  CHIPS 


IC  SOLDERTAIL  — 

1-24  25-19  50-100  1-24  25-49  50-1 

6  Bin  LP  $17  16  15  22  pin  IP  S  37  36  3! 

14  pm  LP  20  19  18  WttKKf  24  pin  LP  38  37  36 

’6  pin  LP  22  21  20  *■■■  ' 1  "1  28  pm  LP  45  44  43 

18  pin  LP  29  28  27  36  Dm  LP  60  59  58 

20plnlp  34  32  30  SOLDERTAIL  STANDARO  (TIN)  « LP  63  62  6' 

14  pm  ST  $27  2  5  24  28  pm  ST  $  99  90  81 

16  pin  ST  30  27  25  ■■■■  36  pm  ST  1  39  1  26  1  15 

18  pm  ST  35  32  30  n,PMP,M  40  pm  ST  1  59  1  45  1  30 

24p,nST  49  45  42  SOLDERTAIL  STANDARD  (GOLD) 

8  pm  SG  $  30  27  24  ?4  P,n  sa  $  70  63  57 

IB  I?  M  36  3?  ■■■  WWW  28pmSG  HO  100  90 

1C  [xn  SG  38  35  32  ,  36  p,n  SG  1  75  1  40  I  26 

1 8  Dim  SG  52  47  43  40  pm  SG  1  75  1  59  1  45 

WIRE  WRAP  SOCKETS  (GOLD)  LEVEL  #3 

8  pin  WW  S  4  0  38  .35  ■■  22  pm  WAT  .95  .  85  75 

)  pm  WW  45  41  37  74  pm  WW. I  05  95  85 

1  pm  WW  39  36  37  26  pm  WW  1  40  1  25  1  10 

>  pm  WW  43  42  41  36  pin  WW  1  59  1  45  ’30 

8  pin  WW  75  66  62  40  pm  WW  1  75  1  55  I  40 


50  PCS.  RESISTOR  ASSORTMENTS  $1 .75  PER  ASST. 

10  OHM  12  OHM  15  OHM  18  OHM  22  OHM 

ASST.  1  sea.  27  OHM  33  OHM  39  OHM  47  OHM  56  OHM  1/4  WATT  5%  50  PCS. 

68  OHM  82  OHM  100  OHM  120  OHM  150  OHM 

ASST.  2  5  •!.  1B0  0HM  220  OHM  270  OHM  330  OHM  390  OHM  1/4  Win  5%  50  PCS. 

470  OHM  560  OHM  680  OHM  820  OHM  IK 

ASST.  3  SU.  1.2K  15K  1  8K  2.2K  2.7K  1/4  WATT  5%  =  50  PCS. 


8  pin  WW  $.40 
10  pm  WW  45 
14  pm  WW  39 
16  pin  WW  43 
18  pin  WW  75 


ASST.  7 

ASST.  8R 


220K  270K 

560K  680X 

1 5M  1  6M 

3  9M  4.7M 


Includes  Resistor  Assortments  1  -7  (350  PCS.) 


I  WATT  5%  -  50  PCS. 

$9.95  ea. 


$5.00  Minimum  Order  -  U.S.  Funds  Only  Spec  Sheets  -  254 

California  Residents  -  Add  5%  Sales  Tax  1978A  Catalog  Available-Sand  35d stamp 


^TTiT^ 


ELECTRONICS 


PHONE 
ORDERS 
WELCOME 
(415)  592-8097 


MAIL  ORDER  ELECTRONICS  ~  WORLDWIDE 
1021  HOWARO  AVENUE,  SAN  CARLOS,  CA  94070 
Advertised  Pricai  Good  Thru  June 


WIRE-WRAP  KIT  —  WK-2-W 

WRAP  •  STRIP  •  UNWRAP  m 

•  Tool  for  30  AWG  Wire  > 

•  Roll  of  50  Ft.  White  or  Blue  30  AWG  Wire?*] 

•  50  pcs.  each  r,  2".  3"  &  4"  lengths  —  \ 
pre-stripped  wire. 


$12.95 


*  WIRE  WRAP  TOOL  WSU-30 

WRAP  •  STRIP  «  UNWRAP  -$6.95 


WIRE  WRAP  WIRE  —  30  AWG 

25  ft.  min.  $1.25  50  ft.  $1.95  1  00  ft.  $2.95  1000  ft.  $15.00 
SPECIFY  COLOR  —  White  -  Yellow  -  Red  -  Green  -  Blue  -  Black 


WIRE  DISPENSER  —  WD-30 

•  50  ft.  roll  30  AWG  KYNAR  wire  wrap  wire  $3.95  63. 

•  Cuts  wire  to  desired  length 

a  Strips  1”  of  insulation  Specify  —  Blue-YeNow-Whrte-Red 


REPLACEMENT  DISPENSER  SPOOLS  FOR  WD  30 

Specify  blue,  yellow,  white  or  red  ft.S 8/tpool 


COMPLETE  MANUAL  FOR  DIGITAL  CLOCKS  by  John  Wain  and  John  Brocks 

Familiarizes  technician  or  hobbyist  with  basic  theories  behind  digital  clocks  Includes  trouble  shooting  guides,  basic 
characteristics  of  clocks,  soldering  techniques,  dock  component  data  sheets  and  construction  tips.  S3. 95 


XR-L555  $1.50 

Micro-Power  version  of  the 
popular  555  Timer  and  directly 
interchangeable.  Dissipates 
1/1 5th  the  power  and  operates 
down  to  2.7  volts.  Perfect  lor 
battery  operation  and  CMOS  cir¬ 
cuits. 


XR2206KA-S14.95 

XR205  SB  40  XR1489 

XR210  4.40  XR1800 

XR215  4.40  XR2206 

XR320  1.55  XR2207 

XR555  .39  XR2208 

XR556  99  XR2209 

XRS67CP  99  XR2211 

XR567CT  1.25  XR2212 

XR1310P  130  XR2240 

XR1468CN  3  85  XR2264 


XR2242CP  SI- 50 

Precision  timing  circuit  for 
generating  timing  pulses  In  ml- 
nut**,  hours  and  days  or  up  to 
1  year  by  using  two.  Reduces 
cost  ot  time  delay  circuits.  Basic 
555  Tinier  with  built-in  8-bit 
Counter. 


XR2206KB-$1 9.95 

1.39  XR2556  S  3.20 

3.20  XR2567  2  99 

4.40  XR3403  1.25 

3.65  XR4136  1.25 

5.20  XR4151  2.85 

1.75  XR4194  1 45 

5  25  XR4202  3  60 

4.35  XR4212  2.05 

3.45  XR4550  .75 

4.25  XR4739  1.15 

XR4741  14' 


ZENERS  - 

VOLTS  W 

3.3  400m 


50  PiV  1  AMP 
100  PIV  1  AMP 
200  PIV  1  AMP 
400  PIV  1  AMP 


DIODES  — 

PRICE  TYPE 

4/1.00  1N4005 
4/1.00  1N4006 
4/100  1N4007 
4/100  1N3600 
4/1,00  1N4148 
4/1.00  1N4154 
4/1  00  1N4305 
26  1N4734 
28  1N4735 
28  1N4736 
26  1N4736 
6/100  1N4742 
6/1  00  1N4744 
5/100  IN11B3 
12/1.00  IN1 164 
12/1,00  1N1185 
12/1.00  IN1 186 
12/1.00  IN1 188 


RECTIFIERS 

VOLTS  W 
600  PiV  1  AMP 
BOO  PFV  1  AMP 
1000  PIV  I  AMP 
50  200m 


50  PIV  35  AMP 
100  PIV  35  AMP 
150  PIV  35  AMP 
200  PIV  35  AMP 
400  PIV  35  AMP 


SCR  AND  FW  BRIDGE  RECTIFIERS 

15A  @  400V  SCR(2N1849) 

35  A  @  600V  SCR 

1  6A  @  300V  SCR 

0-1  12A  @  50V  fW  BRIDGE  REC 

0-3  1 2A  @  200V  FW  BRIDGE  REC. 


TRANSISTORS 


.30  2N3055 
5/1 .00  MJE3055 
6/1.00  2N3392 
6/1  00  2N3398 


1-75  PN3569 

1.75  MPS3608A 
1.75  MPS3702 

4/1.00  2N3704 

3/100  MPS3704 

4/1  00  2N3705 

5/100  MPS3705 

5/1  00  2N3706 

4/1.00  MPS3706 

5/1  00  2N3707 


5/1  00  2N3725A 
5/1,00  2N3772 


IUI1U  2N3904 

.89  2 N 3905 

1.00  2N3906 

5/100  2N4013 

5/1.00  2N4123 

3/1  00  PN4249 

4/1,00  PN4250 

4/1.00  2N4400 

5/1  00  2N  4401 


5/1.00  2  N4409 

5/1.00  2N  5086 


5/1,00  2  N  5069 

5/1.00  2N5129 


1  00  2N5139 

2  25  2N5210 


R  M  VOLT  CERAMIC 
"  1  DISC  CAPACrTORS 

1-9  10-49  50-100  1-0  10-' 

.05  04  .03  .OOlyt  F  05  .04 

05  .04  03  0047ftF  05  .04 

05  .  04  .  03  OVF  .05  .04 

05  .04  ,03  022mF  06  05 

05  04  03  047ftF  06  .05 

.05  04  .035  _VF  .12  00 

100  VOLT  MYLAR  FILM  CAPACITORS 
•12  .10  ,07  022ml  13  11 

12  10  .07  ,  047ml  .21  .17 

12  10  .07  lmt  .27  23 

12  10  .07  ,22m(  33  27 

■20%  DIPPED  TANTALUMS  (SOLID)  CAPACITORS 
28  23  .17  1.5/35V  30  .26 

28  .23  .17  2.2/25V  31  27 

28  23  17  3. 3 /25V  31  .27 


ffnrmji 


33 /35V  26  .23  17  4-7/25V  .32 

.47/35V  2  6  23  .17  6.8/25V  .36  .31 

.66 /35V  28  .  23  .17  10/25V  .40  35 

1.0/3SV  .28  .23  .17  15/25V  ,63  .50 

MINIATURE  ALUMINUM  ELECTROLYTIC  CAPACITORS 


AjIiI  Lud 

47/50V  .15  .13  .10  .47/; 

1.0/50V  .16  14  .11  .47/; 

3.3/50V  .14  .12  09  1.D/1I 

4.7/25V  15  13  .10  1.0/21 

10/25V  .15  .13  10  1.0/51 

10/50V  .16  14  .12  4  7/11 

22/25V  .17  15  .12  4.7/21 

22/50V  .24  20  .18  4.7/51 

47/25V  19  .17  .15  10/16V 

47/50V  .25  .  21  .19  1  0/25V 


Radiil  Lud 
•47/25V  .15  .13 

.47/50V  .16  .14 

1.0/16V  .15  .13 

1.0/2SV  16  14 

1.0/50V  .16  .14 

4.7/16V  .15  .13 

4.7/25V  15  13 

4.7/50V  .16  14 

10/16V  .14  .12 


100 /25V  .24  .  20  .18  1  0/50V 

100/50V  .35  .30  .  28  47/50V 

2 20/25 V  .32  .28  .  25  100/16V 

220/50V  .45  .41  .38  100/2SV 

470/25V  .33  .  29  .27  100/50V 

1000/16V  .55  50  .45  220/1 EV 

2200/1 6V  70  62  .55  470/25V 
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POPULAR  ELECTRONICS 


2  Qnri^FT Mates with tw°  r°ws  °f  °25"  s{i  °r 

» h  OUUIVCI  dia.  posts  on  patterns  of  ,100" 
II IMPCDC  centers  and  shielded  receptacles. 
JUIYIrLIig  Probe  access  holes  in  back.  Choice 
of  6"  or  18"  length. 

Part  No.  No.  of  Contacts  Length  Price 

924003-1 8R  26  18"  $  5.38  ea. 

924003 -06R  26  6"  4.78  ea 

924005-1 8R  40  18"  8.27  ea. 

924005-06R  40  6”  7.33  ea. 

924006-1 8R  50  18"  10.31  ea. 

24006-06R  50  6"  9.15  ea. 


IIIMPFR  So,(,er  t0  PC  boards  for  instant 

HI  Nvlfirtn  plug-in  access  via  socket -connector 
UCAnCDC  jumpers.  .025"  sq.  posts.  Choice 
ncnucrto  of  straight  or  right  angle. 


COP  1802 

MICROPROCESSOR  COMPONENTS 

CPU  SI  9.95  280  CPU 

$24,95 

P80B5 

CPU 

29  95 

2650 

MPU 

26.50 

8080A 

CPU 

10  95 

MC6800 

MPU 

19  95 

8212 

8-Bit  Input/Output 

4  95 

MC6810API 

128  X  8  Static  Ram 

5.95 

8214 

Priority  Interrupt  Control 

7  95 

MC682G 

Penph.  Interlace  Adapter 

7  95 

8216 

Bi-Direaional  Bus  Driver 

4  95 

MC6821 

Periph  Interlace  Adapter 

11  50 

8224 

Clock  Generator/Dnver 

5  95 

MC6830L8 

1024  X  8  Bit  RDM 

14  95 

8228 

System  Controller/Bus  Driver 

5  95 

MC6850 

Asychronous  Comm.  Adapter 

14  95 

Part  No. 

No.  of  Posts 

Angle 

Price 

923863-R 

26 

straight 

$1,26  ea. 

9238 73 -R 

26 

right  angle 

1.52  ea. 

923865-R 

40 

straight 

1.94  ea. 

923875-R 

40 

right  angle 

2.30  ea. 

923866-R 

50 

straight 

2.36  ea. 

923876-R 

50 

right  angle 

2.82  ea. 

|||  INTRA-CONNECTOR 

Provides  both  straight  and  right  angle  functions.  Mates 
with  standard  .10"  x  .10"  dual  row  connectors  (i.e.  3m,  Ainsley. 
etc.)  Permits  quick  testing  of  inaccessible  lines. 

Pali  No.:  922576-26  No.  of  conlaclt:  26  Price  S6.90  ea 


H  INTRA-SWITCH 

Permits  instant  line-by-line  switching  for  diagnostic  or  QA 
testing.  Switches  actuated  with  pencil  or  probe  tip.  Mates  with 
standard  .10"  x  .10"  dual-row  connectors.  Low  profile  design. 
Switch  buttons  recessed  to  eliminate  accidental  switching. 

Part  No.:  IS-26  No.  of  contacts:  26  Price  $13. 80  ea. 


'^CRYSTALS 

-  /W-  THESE  frequencies  only 


USER  MANUALS 

1802M  CO  PI  802  Manual 

?80M  ZBQ  Manual 

2650M  2650  Manual 

SHIFT  REGISTERS 
MM500H  Dual  25  Bit  Dynamic 

MM503H  Dual  50  Bit  Dynamic 

MM504H  Dual  16  Bit  Static 

MM506H  DuaMOO  Bit  Static 

MM507H  Dual  too  Bit  Static 

MM510H  Dual  M  Bit  Accumulator 

MM5013M  1024  Bit  Accumulator  Dynamic 

MM5016H  500/512  Bit  Dynamic 

MM5017N  Dual  500/512  Bit  Dynamic 

2504  T  ,1024  Dynamic 

2518  Hex  32  Bit  Static 

2519  Hex  40  Bit  Static 

2522  Dual  132  frt  Static 

2524  512  Dynamic 

2525  t024  Dynamic 

2527  Dual  256  0U  Static 

2528  Dual  250  Static 

2529  Oual  240  Brt  Static 

2532  Ouad  80  Bn  Static 

2533  1024  SUtiC 


mounting  holes 

19 

10-  1 

JMT121 

SPOT 

on-otl-on 

Si  95 

81  43 

JMT123 

SPOT 

on-no ne -on 

1  65 

1  ?1 

,  TOGGLE 

JMT221 

DPDT 

qn-otf-on 

2  55 

1  87 

•  (sub-mmilure) 

JMT223 

DPOT 

on-none-on 

2  IS 

T  58 

V\v>>.  1/16  VECTOR  BOARD 


0  l  Hale  Spacing  P-Ratiem 
Pari  No  L  W 


PHENOLIC  B4P44  062XXXP  4  50  6  50  1 

1 69P44  062XXXP  4  50  17.00  3 

EPOXY  64P44  062WE  4  50  6.50  2.07  1  86 

GLASS  84P44  062WE  4.50  8  50  2.56  2  31 

169P44  062 WE  4  50  17  00  5.04  4.53 

169P84  062WE  8  50  17  00  9  23  8,26 

EPOXY  GLASS  169P44  062WEC1  4.50  17  00  6 

COPPER  CLAD  _ 


BLLt'SI  U  LcLi.1/ 

Model  PI 80  includes  MOO’  spool*  #28  AWG  ^ 

wire  wrap  wire 


256  X  4  Static 
1024  X  1  Static 

4096  X  1  Dynamic 


8M1  256  X  4  Static 

8599  16  X  4  Static 

21L02  1024  X  1  Static 

74200  256  X  1  Static 

93421  256  X  1  Static 

MM5262  2K  X  1  Dynamic 

MX4027  (UPD414)  4K  DYNAMIC  16  PIN 

MK41 16  (UPD4J6)  16K  DYNAMIC  16  PIN 

TMS4044-45NL  4K  STATIC 

PROMS 

1702*  2040  Famous 

5203  2048  Famous 

0ZS23  3?  X  B  Open  C 

82S115  4096  Bipolar 

82S123  32  X  8  Tnitate 

74S287  1024  SUtic 


2513(2140)  Cnaracter  Generator  (upper  case) 
2513(3021)  Character  Generator  (lower  case) 
2516  Character  Generator 

MM5230N  2048  Bit  Read  Only  Memory 


Famous 

Open  C 

Bipolar 

Tristan 

Static 

EPROM 

EPROM 

EPROM 

Tn-State  Bipolar 
Open  C  Bipolar 
TTL  Open  Collector 
TTL  Open  Collector 


PARATRONICS 
Logic  Analyzer  Kit 
Model  100A 

$229. 00/kit 


Model  HUM  Model  10 


III!  \ 


•  Analyzes  any  type  of  digital  system  qmm 

•  Checks  data  rates  in  excess  of  8  qBj 

million  words  per  second  Cnmo  artn,t„.lfinc  arn 

•  Trouble  shoot  TTL.  CMOS,  DTL.  RTL.  •  m,rrnnrnrp«nf 

Rrhnttkv  and  MOS  families  ~  Troubleshooting  microprocessor 

•  Displays  16  logic  states  up  to  8  digits  wide  _  gjjjjjj;  aRnQdygla  ,low 

•  See  ones  and  zeros  displayed  on  your  Examine  contents  of  ROMS 

CRT.  octal  or  hexadecimal  format  ~  S  ?!hW.S?  0 

•  Tests  circuits  under  actual  operating  conditions  Checking  counter  and  shift 

•  Easy  to  assemble  —  comes  with  step-by-step  construction  2!!?tSrpl5!B|l5,^!l#,„-fl«ie 

—  which  WWW  80  on  ^anayzer  op,**,  I  ^ 

(Model  100A  Manual  -  $4.95)  during  testing 

PARATRONICS  TRIGGER  EXPANDER  -  Model  10  Model  10  Kit  -  $229.00 

Adds  16  additional  bits.  Provides  digital  delay  and  qualification  of  input  clock  Basepiata  -  $9  95 
and  24-bit  trigger  word.  —Connects  direct  to  Model  100A  for  integrated  unit).  Modal  id  Manual  - 


wmr- 


Bumm 


Model  2800 


Comes  w»th  test 
loads,  oparatino  manual 
and  spare  fuse 


3 Vi-Dlgit  Portable  DMM 

•  Overload  Protected 

•  3  high  LED  Display 

•  Battery  ot  AC  operation 

•  Amo  Zeroing 

•  imv  tva  0  1  ohm  resolution 

•  Overange  reading 

■  10  me?  mput  impendence 

•  DC  Accuracy  l  %  rytxcaJ 
Ranges:  DC  Voltage  -O' 1000 V 
AC  voltage  0-1000V 

Freq  Response  50-400  HZ 
DC/AC  Current  0-1 00mA 
Resistance  0-10  meg  ohm 
sue  6  4  x  4  4’  x  2 

Accessories: 

AC  Adapter  BC-26  S9.00 

Rechargeable 
Batteries  BP-26  20.00 

Carrying  Case  LC-2B  7.50 


Static  6  95 

Static  450os  9.95: 

Static  450n*  Low  Power  10  95] 
Static  300ns  10  95 

Suite  30Q  ns  Low  Power  11  95 


The  incredible  ^ 

“Pennywhistle 

$129.95k«.«J^^^ 

The  Ptnnywhiilla  103  ts  capable  of  recording  data  to  and  Irom  audio  tape  wrthoir 
critical  speed  requirements  for  the  recorder  and  it  is  able  to  communicate  dneetty 
with  another  modem  and  terminal  lor  telephone  hamming  and  communications 
for  the  deal  In  addition,  it  is  tree  of  critical  adjustments  and  is  built  with  non-precision, 
readily  available  parts 

Data  Transmission  Method  .Frequency -Shift  Keying,  lull -duplex  (ha(f-duple> 
selectable) 

Maximum  Data  Rale . 300  Baud 

Data  Format  . Asynchronous  Serial  (return  to  marx  level  required 

between  each  character) 

Recalve  Channel  Frequenciei  . .  .2025  Hi  tor  space  2225  Hz  lor  mark. 

Transmit  Channel  Frequencies  .  .Switch  selectable:  Low  Inormal)  1070  space. 

1270  marK:  High  025  space  2225  mark 

Receive  Sansilivlty  , . . ..  46  dbm  accousticatly  coupled 

Transmit  Laval .  15  dbm  nominal  Adjustable  from  -8  dbm 

to  20  dbm. 

Attain  Frequency  Tolerance  . ,  .Frequency  reference  automatically  »d|usts  to 
allow  tor  operation  between  1800  HZ  and  2400  H2 

Digital  Oita  Intertxc* . , . EIA  RS-232C  or  20  mA  current  loop  (receiver  is 

optotsoteted  and  non -pole  r) 

Power  Requirements . 120  VAC,  single  phase.  10  Warts 

Physical . All  components  mcunl  pn  a  single  5"  by  9 

printed  circuit  board  Alt  components  included 
Requires  a  VOM.  Audio  Oscillator  Frequency  Counter  and/or  Oscilloscope  to  align 


BSC 

100  MHz  8-Digit  Counter 

•  20  Hz-1 00  MHz  flange  ,  Four  power  souees,  i  e. 

•  6"  LEO  Display  battanes,  110  or  220V  with 

•  Crystal-controlled  limebase  charger  12V  with  auto 

•  Fully  Automatic  lighter  adapter  and  external 

•  Portable  —  completely  7  2-10V  power  supply 

max-100  $134.95 

*  5  63' 

ACCESSORIES  FOR  MAX  100: 

Mobile  Charger  Eliminator 

use  power  from  car  battery  Model  100  —  CLA  S3.95 

Charger/Ellmlnator 

use  110  VAC  Model  tOO  -  CAI  59.95 


the  3’ 


i  3r  Hand 

$9.95  each 

‘Leaves  two  hands  free  for 
working 

*  Clamps  on  edge  of  bench,  table 
or  work  bench 

*  Position  board  on  angle  or  flat 
position  for  soldering  or  clipping 

*  Sturdy,  aluminum  construction 
for  hobbyist,  manufacturer  or 
school  rooms 


DIGITAL  STOPWATCH 


•  Bog  hi  6  Digit  LED  Display 

•  Tnn«  lo  59  mmules  59  59  seconds 

•  Crystal  Controlled  Time  Base 
■  Three  Stopwatches  in  One 

Times  Single  Event  —  Split  5  Taytor 

•  Sir*  4  5  *  2  1  5  *  90  (4Wouncesi 

•  Uses  3  Penhte  Cells 

Kit—  $39.95 

Assembled  —  $49.95 

Heavy  Duty  Carry  Case  $5. 95 

Stop  Watch  Chip  Only  (7205) 


63-Key  Unencoded 


Supplies  insulated  wire  from  Spool  to  wrap-posts  without  presirip- 
pmg  and  precutting  using  "daisy  chem"  method. 

Model  P180  $24.50 

REPLACEMENT  WRAP  BIT  1^”^^ 
for  P180  Slit  N  Wrap  (pkg  of  3)  $2.75  each 

No.  P180A  $12.95  each  W28-2Agreen  W28-2-B  r*d 

W28-2-C  clear  W28-2-0  blue 


INSTRUMENT/ 

CLOCK  CASE 

Injection  molded  unit. 

Complete  with  red  bezel.  j 

L4V  x  4"  x  1-9/16“ 

V  $3.49 _ 


This  is  a  63-key.  terminal  keyboard  newly 
manufactured  by  a  large  computer  manufac¬ 
turer.  It  is  unencoded  with  SPST  keys,  unat¬ 
tached  to  any  kind  of  PC  board.  A  very  solid 
molded  plastic  13x4”  base  suits  most  applica¬ 
tion.  in  STOCK  $29.95/each 


•  New  Bipolar  Unit  •  Auto  Polarity 

•  Auto  Zeroing  •  Low  Power 

•  .5’'  LED  •  Single  1C  Unit 

Model  KB500  DPM  Kit  $4 

Model  KB503  5V  Power  Kit  $1 


JE700  CLOCK 

rite  JE700  IS  alow  cosi  digital  clock  i 
is  a  very  high  quality  unit  The  unit  ii 
lures  a  "muiaieo  wamui  case  with 
mensions  0<  6  »  *1  It  Uli'r.’t' 

MAN"?  mgn  bripnmess  readout  .mil 


KIT  ONLY 


JE803  PROBE 

The  Logic  Probe  ■$  a  unit  which  t$  lor  the  most  pan 
indesDensiWe  in  trouble  shooting  logic  lamiiies 
TTL  OTL  ATI  CMOS  li  derives  the  powei  it 
needs  to  operate  directly  on  ot  rhe  eiretui  unflei 
test  drawiOQ  a  scant  lOmAma*  It  uses  a  MAN3 
readout  to  indicate  any  of  me  following  states  by 
these symoots  fHl  ULOWI  ofPULSE)  P  The 
Probe  can  detect  high  frequency  pulses  to  45  MHz 
it  can  t  be  used  at  MOS  levels  or  circuit  damage 


$9.95  Per  Kit 

printed  circuit  board 


TaL  5V  1A  Supply 

This  is  a  standard  TTl  power  supply  using  ihe  well  tinown 
LM309K  regulate'  :C  to  provide  a  solid  f  AMPo1  current  at  5 
volts  We  fry  10  make  things  easy  lor  you  by  proving 
everything  you  need  in  one  package  ‘ntniorng  me  hardware 

,0'0n(y  JE225  $9.95  Per  Kit 


19-key  pad  includes  1-10  keys, 
ABCDEF  and  2  optional  keys  and  a 
shift  key  $10.95/each 


$5.00  Minimum  Order  -  U.S.  Funds  Only  Spec  Sheets  -  251 

California  Residents  -  Add  6%  Sales  Tax  1978  A  Catalog  Avaitable-Send  354  stamp 


PROTO  BOARD  6 
$15.95 

(6"  long  X  4"  wide) 


ameco 


ELECTRONICS 


PHONE 
ORDERS 
WELCOME 
(415)  592-8097 


MAIL  ORDER  ELECTRONICS  -  WORLDWIDE 
1021  HOWARO  AVENUE,  SAN  CARLOS,  CA  94070 
Advertised  Prices  Good  Thru  June 

CIRCLE  NO  34  ON  FREE  INFORMATION  CARO 


f  I 

SSSSni 


PROTO  BOARDS 

PB100 -4.5"  x  6  ’  S  19  95 
PB101  -  5.8”  x  4.5”  29.95 

PB102 -7”  x  4.5"  39  95 

PB103  -9"  x  6"  59.95 

PB104  -9.5"  x  8”  79.95 

PB203  -  9.75  x  6'*  x  2V<  80.00 

PB203A  -  9  75  x  614  x  2V«  129.95 

(includes  power  supply  i 


m  ■  PROTO  CLIPS 
tf.  14  PIN  S4.50 

m  16  PIN  4.75 

ry  24  PIN  8.50  i 

HI  40  PIN  13.75/ 


JUNE  1978 
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FOR  ALL  CUSTOMERS  EXCEPT  CALIF.  CALL  TOLL  FREE  800-421-5809 


21L02  (450  ns) 

Static  Rams 
100  @  $1.10  ea. 


1702  A 
E— PROM 
8  @  $3.75  ea. 


6502 

Microprocessor 
5  @  $11.00  ea. 


2708  (450ns) 

E-PROM 

8  @  $11.00  ea. 


21U02  (250ns) 

Static  Rams 
100  @  $1.36  ea. 


Z— 80  A 

Microprocessor 
5  @  $25.00  ea. 


8212 

8  Bit  I/O  Port 
•25  ®  $3.00  ea. 


4116  (200ns) 

16  K  Dyn.  Ram 
16  @  $2  4.0  0  ea 


^-8  0 

Microprocessor 
5  @  $20.0  0  ea. 


8224-4 

Clk.Gen.&Dvr. 
25  @  $8. 7 Sea. 


4  1 0  D  (200  ns) 
Static  Ram 
100  @  $8.75ea. 


4096 

Dynamic  Ram 
100  @  $3.50  ea, 


4  200  A  (200ns) 
Static  Rams 
2  5  @  $10.00  ea. 


7  4  LS36  7 
Hex  Buffer 
100  @  .70?  ea. 


74  LS3  6  8 
Hex  Inverter 
100  @  .70?  ea. 


2  513  (5  v) 

Character  Gen. 
5  @  $9.00  ea. 


MICROCOMPUTER  COMPONENTS 

MICROPROCESSOR’S  MISC‘  0THER  COMPONENTS 


F8 
Z60 

zeo  a 

CDP1  802CD 
2650 
AM12901 
6502 
6800 
6802 
800B-1  . 

8035 
8080  A 
8085 

TMS99  00TL 


16.95 
12.00 
28.00 

19.95 

24.95 

22.95 

11.95 

18.95 
25.00 

9.9  5 

22.00 

11.95 
27.00 
75.00 


8080A  SUPPORT  0EVICES 

2  3.50 

4  9.00 

6  3.75 

4  3.50 

4-4  9.95 

6  3.95 

8  7.95 

8  7.50 

.1  9.9  5 

53  21.95 

_5  5  2  1.95 

257  21.95 

8259  21.95 

8275  75.00 

8279  20.00 

FLOPPY  OISC  CONTROLLER 

1771B  55.95 

17  71  B-0 1  57.95 

KEYBOARO  CHIPS 


PROM'S 

1 7  0  2  A 
2704 
2708 
2716 

2716  Inti 
2758 
□3601 
D3604 

5203  AQ 

5204  AQ 
6834 
6834-1 
82S23B 
82  SI  29  S 
82  23  B 

6800  SUPPORT 

6  8 1 0  P 
68B10P 
68Z0P 
682  1  P 
6828  P 
6834  P 
6  850  P 
685  2  P 
6860  P 
6862  P 
687  1  P 
68  7  5  P 
6  880  P 


4.00 

15.00 

12.00 

30.00 

38.00 

26.60 

4.50 
1  3.00 

5.00 

7.50 
17.50 
14.95 

4.00 

4.25 

3.50 


4.95 

6.00 

7.50 

7.50 
11.25 
16.95 

9.75 
11.75 
10.00 
14.50 
28.00 

8.75 

2.50 


Z80  SUPPORT  DEVICES 

3881  12.95 

3882  12.95 


STATIC  RAMS 


21L02 
21L02  (350 
2  LD2  (250 
4  00 

1  0 1  A 

2  01-1 
2102 
2111-1 
2  12-1 
2114-3 

2  25 L 
2147 
31LD1 

3  06 
3  07 

TMS-4  04  4 

4200  A 

TMS-4045 

5101 

74C89 

7489 

74S201 

P8101 

P815S 

PS  156 

8599 

9102BPC 


1 .50  1.24 

1.60  1.35 

1.75  1.60 

10.75  10.00 
1.00 


2.95 
1.25 

3.95 

2.95 


2.75 

1.15 

3.50 

2.80 


2.35 

3.70 

3.70 

9.00 


37.50 

2.50 
3.9  S 

3.95 

9.95 
12.95 
11.00  10.00 

8.30  7.4  0 

3.25  3.05 

2.25  2.10 

4.50  4.00 

4.20  3.40 

17.00  14.00 
21.00  18.00 
1.8  8  1.7  5 

1.6  5  1.4  5 


1.25 
1.50 

9.25 
.60 

2.60 

1 .00 

3.25 
2.69 

9. 25 
8.30 

2.00 

3.25 

3.25 
8.95 

9.25 

7.25 
2.8  5 
1  .90 
3,75 
2.80 


CHARACTER  GENERATORS 

2513  6,75 

251 J  5v  Upper  9.75 
25  13  5 v  lower  10.95 
2516  10.95 

MCM6S71  10.95 

MCM6571  A  10.95 

MCM6S74  13.25 

MCM6575  13.25 

WAVEFORM  GENERATOR 

8038  3.50 

MC4024  2 .25 

566  1.50 

DYNAMIC  RAMS 


2104 

2107  B 

210  7B-4 

TMS4O50 

TMS4060 

TMS4O70-2 

4096 

4  1 1  6  /4  1  6  D 

MM5270 

MCM6605 

USRT 

523  50 

UART'S 

AY5-1013A 
AY5-1Q14  A 
TR1602  B 
TMS6011 
IM6402 
IM64Q3 


32.00 

1.00 

4.00 

4.25 

3.95 

4.00 

4.50 

32.00 

4.00 

32.00 

4.50 

5.00 


5.25 

8.25 

5.25 
5.95 

10.80 

10.80 


JADE  8080A  KIT 
$100.00  KIT 

BARE  BOARO  $30.00 


N8T20 
N8T26 
N8T95 
N8T9  6 
N8T9  7 
N8T9  8 
81LS95 
81L597 

1488 

1489 
03  2  05 
□3207  A 
D3  20 6  A 
03211 
B3  2  22 
B3242 
03  24  5 
C3404 
P3408A 
P4201  A 
MM5320 
MM5369 
TMSS5Q1 

□  MS  130 
DM8  131 

□  MS833 
DM8  835 
DM883  7 
MK50240 
MK50250 


3.39 
2.10 
1.3  5 
1.35 
1.35 
1.35 
2.00 
2.00 
1.75 

1.75 
4.00 
4.55 

14.20 

10.00 

9.75 
10.15 

5.60 

6.75 

12.00 

5.20 

7.50 

1.90 
24.95 

2.90 

2.75 

2.50 
2.50 

1.75 
20.00 
15.00 


E-PROM  BOARDS 

MR  8  tM  inn  ?70Bt  HU  S99 
mitt  IK  RAM 

MR  tel  I16K  u *n  27J61  KM  S99 
with  )K  RAM 

MM  16  1 18*  Dtfv  27061  599  00 

RAM'NVROM  <16K  utrt  .•»* 

tpROMi  Kit  si  i  7  do 

JG8  16  turn  2706  ...  27161 


TU-l 


to 


Convert  T.V.  set 
Video  Monitor. 

KIT  .  $8.95 


STATIC  RAM  BOARDS 

8K 

250ns  ASSEMBLED  &  TESTED  $189.95 

450ns  ASSEMBLED  fit  TESTED  $149.75 

250ns  KIT  $169.95 

450m  KIT  $125.00 

BARE  BOARD  25.00 

6800  ADAPTER  to  S-100  Svitem 

KIT  $12.95 

16K 

250m  ASSEMBLED  &  TESTED  $435,00 

450ns  ASSEMBLED  &  TESTED  $380.00 

450ns  KIT  $335.00 

32  K 

250ns  ASSEMBLED  &  TESTED  $850.00 

450ns  ASSEMBLED  &  TESTEO  $775.00 

450ns  KIT  $675.00 


DYNAMIC  RAM  BOARDS 

On  board  Rifreth  power  n  provided  wth  no  wait 
slates  or  cycle  stealing  required 
*  8VDC  400MA  DC.  HBVDC  4QOMA  DC  and 
1SVDC  30MA  DC 

EXPANDABLE  32K 


8K  (375ns) 

KIT 

$151.00 

16  K 

(375n,) 

KIT 

$259.00 

24  K 

I375nsl 

KIT 

$367.00 

32K 

1375ns) 

KIT 

$425.00 

EXPANDABLE 

64  K 

16K 

(375ns) 

KIT 

$281.00 

32K 

(375ns) 

KIT 

$519.00 

48K 

1375ns) 

KIT 

$757.00 

64  K 

(375ns) 

KIT 

$995.00 

MOTHER 

BOARD'S 

-  S-100  Style 

13  slot  -  w/front  panel  slot 

BARE  BOARD  $35.00 

KIT  $95.00 

22  *lot  $149.95 

ASSEMBLED  &  TESTED 


THE  PROM  SETTER 

WRITE  &  READ 
EPRDM 

1702A  -  2708  -  2716 
5204  -  6834 

*  PJugs  (Jimmy  mlu  yom  AITAIR  IMSAJ  CninpM'o. 

*  Includes  Mam  Moduli*  8<wrrt  and  Em«in,ii  f  PPDM 
Socket  Unit 

*  T h*  FPROM  Socket  Un.t  is  eomiff  fi-d  t*r  |hr<Um» 

*  Programming  is  accomplished  by  the  Ctimpu  w* 

*  Just  read  in  the  Program  in  be  WntterMiu  titer 
EPROM  mm  your  Processor  and  hi  I  bp 

do  the  res  I 

*  Use  Socket  Uni)  to  Read  EPROM  Mr 

your  Coin  no  ter 

*  Software  included 

‘  No  external  power  supplies  Ytftn  Ynrftp  ll.ji- 


KIT  .  $210.00 

ASSEMBLED  . .  $375.00 


KIM- 1 

ASSEMBLED  &  TESTED  $245.00 


MEMORY  PLUS 
for  KIM— 1 
8K  RAM  (21L02) 

8K  EPROM 

ASSEMBLED  &  TESTED 
$245.00 


JADE  Z80„„ 

-with  PROVISIONS  for  KIT 
ONBOARD  ?708  and  POWER  ON  JUMP 

$135.00  EA.  ,2MHZi 
$149.95  EA. 

BARE  BOARD  $35.00 


Z80  "UPGRADE"  KIT 

Change  your  JADE  2MH?  Z80  to  a  4MHz  version 
with  this  simple  kit: 

only  $17.95  with  trade 
$49,95  purchase. 

To  trade,  you  must  give  us  your  2MHz  Z80  chip 
and  8224  clock  driver. 

The  ’'UPGRADE  KIT*'  includes 
Z80A  chip,  1. 8K  resistor 

8224  4  clock  driver  20  pi.  capacitor 
36MHr  crystal 


COMPU/TIME 

StOO  BUS  COMPATIBLE  IDO 

TIME  &  CALENDAR 

Microprocessors  need  the  power  that  a  teal  time  clock 
can  oiler.  Date  and  time  becomes  instantly  available 
COMPU/TIME  does  not  have  to  be  initialled  every  |tme 
the  system  is  powered  up.  It  possesses  a  crystal-controlled 
lime  base  to  obtain  superior  accuracy  and  has  two  setable 
coincidence  counters.  Time,  date,  and  counters  are  set 
via  software. 

COMPUTATIONAL  FUNCTION 

Microprocessors  need  to  be  complimented  by  hardware 
arithmetics  to  free  up  memory  pages  dedicated  to  float 
ina  point  routines  and  mathmalical  software  COMPU/ 
TIME  provides  a  40  function  calculator  array  so  that 
algebraic,  trigonometric,  basic  arlhmetic  problems  can 
be  solved  without  the  need  of  developing  sophisticated 
B, W  I.  Voi.  w» 

COMPU  TIME  CT100  $199  KIT  $245  Assembled 

COMPu  only  C101  SI 49  KIT  SI 89  Assembled 

TIME  only  T101  SI 65  «JT  S205  Assembled 

COMPU/TIME  PC  Stolid  only  $80 


JADE  VIDEO 
INTERFACE  KIT 

FEATURES 
S-100  I 


$99.95 


s  Compatible 
Characters  per  line 

h*cs  (128  x  4(3  matrix) 
lel  &  Compositive  video 
loard  low-power  memory 

Powerful  software  included  for 
cursor,  home,  EOL,  Scroll  Graphics/ 
Character,  etc. 

Upper  case  lower  ca$e  &  Greek 
Bfack-on-white  &  white-on-black 


full  ASCII 

PROFESSIONAL  KEYBOARDS 

Full  128  Character  ASCII1 
Tri-Mode  MOS  Encoding1 
MOS  DTt  TTl  Ccmpaiablc  Output1 
Two.key  Rollover’ 

level  and  Pulse  Strobe'  MODEL 

Sh.f*  jrtd  Alpha  iork'  tcc 

Selectable  Pamy’ 

Positive  ar  Neg«>  ve  Log.c1  keys) 

PRICING  INFORMATION 

Model  756  (Assembled)  $75  95 
Model  736K  (kit)  .  64.95 

Model  702  Enclosure  29.95 
Model  710  Numeric  Pad  9,95 
Model  7S6MF  Ml g  Frame  8  95 


CONNECTORS 


DB 

-  25P  $3.00 

DB 

-  25S  $4.00 

" — ■ — 

COYER 

$1.50 

44 

Pin  - 

PC  8i  EYE 

$1.95 

44 

Pin  — 

WW 

$2.50 

86 

Pin  - 

(6800)  PC 

$5.00 

86 

Pin  - 

(COSMAC  ELF) 

$5.00 

PC 

100 

Pin  - 

(Altair)  PC 

$4.50 

100 

Pin  - 

(Imsai)  PC 

$3.75 

100 

Pin  - 

-  (Imsai)  WW 

$4.25 

REAL  TIME  CLOCK  FOR  S-100  BUS 

I  MHZ  Crystal  Oscillator 

Two  independent  interrupts  , 

One  interrupt  uses  16  bit  counter  in 
10USEC  steps 

Other  interrupt  is  in  decade  steps  from 
I00USEC  to  10  sec. 

Both  software  programmable 
Board  can  be  selected  by  12B  device 
code  pairs. 

Complete  documentation  includes  soft 
ware  to  display  time  of  day. 

Double  sided  solder  mask 
Silk  screen  parts  layout 

JG-RT  ASSEMBLED  &  TESTED  $179. 

JG-RT  KIT  SI  24.95 

BARE  BDARD  with  Manual  $30.00 


TARBELL 

CASSETTE  INTERFACE 

•  Plugs  directly  Into  your  1MSAI  or  ALTA1R  * 

•  Fastest  transfer  rate  187  (standard)  to  540  bytes/second 

•  Extremely  Reliable  — Phase  encoded  (self- clocking) 

•  4  Extra  Status  Lines,  4  Extra  Control  Lines 

•  37  page  manual  included 

•  Device  Code  Selectable  by  DIP-switch 

•  Capable  of  Generating  Kansas  City  tapes  also 

•  No  modification  required  on  audio  cassette  recorder 

JADE  KIT*  S99.95  ASSEMBLED  $175.00 
•(6  month  warranty  trum  JAOE)  MANUAL  S4.00 


JADE  PARALLEL/SERIAL 

INTERFACE  KIT 

s-100  $124.95  KIT 

2  Serial  Interfaces  with  RS232 
interfaces  or  1  Kansas  City  cassette 
interface, 

Serial  interfaces  are  crystal  controlled. 
Selectable  baud  rates. 

Cassette  works  up  to  1200  baud. 

1  parallel  port. 


DATA  COMMUNICATIONS  ADAPTER 


80-103A  S.'ijt  I  O  and  FSK  modem  for 
D'Ot.ifion.i  and  nobby  communication* 

•  Completely  compatible  With  your  1MSA1,  ALTAIR* 
SOL**  oi  other  S-100  microcomputers. 

Trademark*  of  *MIT5.  * “Protestor  Technology 

•  Designed  for  uia  on  tha  dial  teiaphona  or  TWX 
network*,  or  2-wlr*  dedicated  lines,  maeii  all 
FCC  regulation*  when  uied  with  a  CUT  coupler. 

•  All  digital  modulation  and  demodulation  with  on 

boerd  cyntal  clock  and  preciiion  filter  mean  that 
NO  ADJUSTMENTS  ARE  REQUIRED 

•  Ball  103  ttindard  frequencies 

•  Automated  dial  (pulsed)  and  answer 

•  Originate  and  answer  mode 

•  1 10  or  300  8  PS  spaed  select 

•  Complete  self  test  capability 

•  Character  length,  stop  bit.  and  parity 

•  90  day  warranty  and  full  documentation 

PRICES:  BARE  BOARD  and  Manual  S49.95 

Assembled  148  hr.  burn  in)  $279.95 

JG  DCA  KIT  $159.95 


NUMBER  CRUNCHER 

The  CT200  is  a  number-oriented  microprocessor  intended 
for  use  in  those  applications  that  require  fast  versatile 
mathematical  solutions, 

THIS  IS  NOT  A  CALCULATOR  CHIP.  THERE  ARE  NO 
KEY  OELAYS. 

The  CT200  has  a  unique  architecture  that  «  designed  to 
be  a  TASK  processing  system  within  a  system.  This 
unique  architecture  will  allow  the  CT200  tc  work  and  run 
with  ANY  StOO  BUS  microprocessor  system.  tt  is 
completely  compatible  with  ZBO,  4MHZ  version  also. 
8080,  6800,  6502  microprocessor.  A  mtcio  mcoded 
instruction  sat  allows  programming  in  a  calculator  like 
language.  The  instruction  set  includes  a  full  set  of  test 
and  branch  instructions,  All  decoding  of  SI  00  bus 
signals  (foi  select  or  control  functions)  is  performed  with 
strobed  latches  to  eliminate  the  possibility  cf  glitchas. 


.  PRICE:  S249.00 

Includes  -  Manual,  ASSEMBLED  &  TESTED. 


Computer  Products 


5351  West  144th  Street 
LAWNDALE,  CALIFORNIA  90260 
(213)  679-3313 

RETAIL  STORE  HOURS  Monday  -  Friday  9—7 
Saturday  9—5 

Discounts  available  at  OEM  quantities  ADD  $1.50 
under  !0  lbs  for  shtppmg.  California  residents  add 
6%  sales  tax. 

NEW  CATALOG  NOW  AVAILABLE 
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POPULAR  ELECTRONICS 


COMPU/TIME  offers 

COMPU/TIMN 

A 

CT  IOO 

Reel  Darn  Clever 

Enhancement  to  users  of 
IMSAI/ALTAIR 

Microprocessors 

S100  BUS  COMPATIBLE 

TIME 

&  CALENDAR 

COMPU/TIME 

CT100  SIM  Kit  *245  Assembled 

COMPU  only 

C101 

$149  Kit  *1  |fl  Assembled 

TIME  only 

T102 

$165  Kn  $M5  Assembled 

CMPurnwi  pc  a« 

irdrtily  t  M 

r7rTiradj:r«i.T.i 


•  Utilizing  up  to  16  2708  EPROMS 

•  S-100  Bus  Computer  Systems 

•  Memory  capacity  of  0K  or  16K  bytes  by  DIP  gi 

•  8K  boundary  addressing  by  DIP  Switch  ^ 

•  0  to  4  wail  cycles  by  DIP  Switch  > 

•  Data  output,  address  input  lines  fully  buffered 

•  Hi  giaOe  glass-epoxy  with  plated-thru  holes 


$99.00 


a«  0  .iH'  t*«ui 

■  T,pc*  upntffi 


SLIT-N-WfUP  WIRE  WRAP  TOOL 

•  Slits  ana  oocns  msulalan  e*posmg 
bare  wire 

•  No  pre -culling  or  pre-stripping 

•  Comes  complete  with  two  100  H  spools 

*28  AWG  wire 

IMm  Pits  124  54 


Plugboards  8800V 

Universa 


wwa*  ■ 


Universal  Microcomputer/ 
Processor  piuQboard.  use  with 
J.1O0  Oua  compieie  wiih  r>eai  tink  & 
hardware  5  3  «  10  «  i<i6 


CHANNEL  F  .  Frtta  Aden  •  Spied  OjAor 

•  Automatic  time  and  scoreMspng 

. .,  •  BiMry  trvo  AC  operation 

1  a  j  aa  nr  •  OuH  controls  **»  B-wty  ad  ion 

I  ^y,  H  3  •  Budt-w  Pro  Hockey  and  Twtno  pames 

jP'  ^  •  Easy  hook-up  on  any  B/W  or  Color  TV 

_ a  Factory  warranty _ 


CkMMl  F  -  lUltloMl  cwtrMHt  -$17.95  H. “I J '  gS^,"0; ^ 

Mil  -  U-lK-iw/Srwotmg  &4H*ry  oats  Smc*»h  t?  oMyim  oai)  -  Drag  *tnp  0  or  ?  mem 
(kwon-OoodN'OonM  OSlS  -  tope  Humatr*  08J0  -  Wua  |2 

0*1?  -  On an  »oi  Shoomg  G«aw>  leomputar  topct  0M2  -  tawbaa  tf  pUyni 


D-SUB  CONNECTORS 

NO.  PINS 

PART  NO. 

PRICE 

COVER  PRICE 

9 

DE-9P 

1.49 

1.25 

9 

DE-9S 

2.15 

15 

DA-15P 

2.11 

1.50 

15 

DA  J5S 

3.10 

25 

DB-25P 

3.00 

1.50 

25 

DB-25S 

4.00 

37 

DE-37P 

4.14 

2.00 

37 

DE-37S 

6.00 

50 

DD-5QP 

5.40 

2.25 

50 

DD-50S 

8.00 

EDGE  CONNECTORS 

NO.  PINS 

TtPC 

20 

DUAL 

10  PIN 

GOLD 

S 

.  SO 

30 

OUAL 

IS  PIN 

GOLD 

.  75 

44 

dual 

n  pin 

GOLO 

1 

.95 

44 

OUAL 

77  PIN 

GOLD 

2 

.50 

80 

DUAL 

40  PIN 

GOLO 

4 

1 . 95 

86 

DUAL 

43  PIN 

GOLDI 

6800)  ? 

i .  00 

100 

dual 

50  PIN 

GOLO( insai /ALTAIR )  1 

1.25 

100 

dual 

SO  PIN 

G0LDMHSAI/ALT4IN)  t 

1 . 95 

100 

DUAL 

50  PIN 

GOLDf  no  eass-ihsai 

I.SO 

100 

OUAL 

50  PIN 

TIN  1 

[.r  SPACING) 

1.25 

ALTAI R/ IHSA1 

CABO  GUIDES 

.  254  EACH 

cum  oars 

hub 

soea.BCDOMWMNMiPw 

MHSS11 

■  0«6  ICO  OHJHH  tier  24  Hot* 

4  »S 

MNU12 

4  0*4  BOIOlWHi  IPfSOMpM 

499 

WB11I 

6  0*4.  17  »  74  14ft.  SO  Of  m  Ht 

*  *5 

Si 

4PW*  AWnh.  IWOHM 

6« 

VUH1B- 

vHHcewca*.  NfUHW»timia*i  -  saw 

IB 

CT7WH 

•  CNfpl.  QWHW.  Mmm.  12  V  24  Noi* 

sss 

1  24 

25-99  100-999 

IN 

10 

39 

36 

32 

ft 

)4 

34 

33 

31 

29 

K 

31 

34 

32 

30 

U 

TO 

ft 

54 

40 

n 

■ 

7S 

67 

56 

n 

ft 

72 

» 

* 

.ft 

ft 

72 

50 

u 

m 

m 

10 

71  . 

» 

1.41 

i » 

1  OS 

ft 

m 

1ft 

140 

1  ft 

ft 

.. 

1-24 

15 

25-99 

14 

mm 

13 

IK  t  Up 

12 

(14) 

» 

20 

16 

14 

(1« 

» 

ft 

18 

16 

(1ft 

ft 

27 

ft 

ft 

(m 

3* 

33 

30 

239 

(221 

3G 

35 

34 

26 

(Ml 

36 

35 

JJ 

299 

(2ft 

44 

■13 

42 

367 

140) 

60 

56 

v 

493 

[iTa] 


Series 


UM74CI73N  130 
MM74CI74H  1  » 
MM74C175*  1  » 

MU74C192N  1  71 

MM74C1B3M  1  71 
MU74CI9SN  161 
MW74C700*  10-45 

UM74C731N  an 

MM74C901N  " 

MU74C90JN  }T 
MM74C903N  •* 

MW74C909N  11  TO 

UM74C9G6N  0* 
MU74C907N  *4 

MM74C906N  an 

UM74C909N  3.57 
MM74C910N  1045 
UMT4C914D  31> 


MW74C49M  3  13 
UM74C73*  B* 
UM74C74N  87 
MM74C7SN  84 
MM74C83N  3  00 
MM74C85N  3  00 
MM74C96N  99 
MM74CB9M  6  75 
MU74C90N  I  37 
MW74C93N  1  37 
MM74C9SM  161 
WM74C107K  1  89 
MM74C1SON  S  67 
MM74C1S1N  180 


MM74C161N  1  71 
MM74C187*  357 
MM74C163H  1  71 
MM74C1S4*  161 


J41.S151  1  ?5 

J41S1S3  i  as 
74LS154  365 

>41.5155  1  35 

?41S156  185 

I4L5157  llo 
>4L515a  155 

74LS160  1  95 

74LS16I  1  95 

7415162  1  95 

741  SI  63  1  95 

74LS164  195 

741S165  7  00 

74LS166  200 

74LS168  700 

J4LS169  200 

74 LSI  70  4  00 

74LS173  700 

74LS174  187 

74LS175  195 

74LS1B1  369 

74LS189  6  16 
74LS190  249 
74LS19I  2  49 

74LS197  2  25 
74LS193  2  75 

74LS194  1  09 

74LS195  187 


MM74C916N  4  19 

UM74C977N  665 

MU74C973N  5  75 
UU74C975N  1700 


7415197  1  87 

74LS771  7  00 

74LS740  3  00 
74LS741  3  00 

74LS74?  300 

74LS743  7  60 

74LS744  2  60 

74LS24  7  1  60 

74LS748  1  35 

74LS251  1  91 

I4LS7&3  1  75 

7455767  1  75 

74LS258  1  95 

74LS759  4  25 
74LS260  50 

74LS266  60 

74LS773  2  50 

7415770  79 

74LS783  I  85 
74LS289  6  16 
74LS790  *  56 

74LS793  l  56 
74LS795  7  00 

74LS298  7  00 

74LS357  1 65 

74LS363  I  65 
74LS366  87 

7415366  85 

74LS367  67 

74L5368  6  7 

74L538C  68 

74LS390  3  00 

74LS395  7  25 

74LS670  1« 


LM4074N  7  ?5 

LM4044N  3.00 

LM47SOCH  2.00 
LM42S0CU  7.00 
LM4550N  75 


CA3013  7  15 

CA3073  7.56 

CA3035  2.48 

C  A  30  39  1.35 

C  A 3046  i  Jo 

CA3059  3.25 

C  A 3060  125 

C  A 3060  66 

CA3O0I  2  00 
CA3O07  2,00 

CA30B3  160 

CA3086  85 

CA3O09  3  75 

CA3130  139 

C  A3 1  40  175 

CA3401  49 

C  A  3600  3  *jO 


MICROPROCESSOR  CRYSTALS 


DIP  SWITCHES 

7  POSITION 

1.80 

4  POSITION 

$1.50 

8  POSITION 

2.00 

5  POSITION 

1.60 

9  POSITION 

2.25 

6  POSITION 

1.70 

10  POSITION 

2.50 

WIRE  WRAP  CENT 

HOBBY-WRAP  T00L-BW-63Q 

♦  Battery  Operated  (S-ize  C) 

W  Weighs  ONLY  11  Ounces 
haw  Ar^m  •  Wraps  30  AWG  Wire  onto 
$34.95  Standard  DIP  Sockets  (  025  inch) 

noi  rciudco.  Complete  with  built-in  bit  and  sleeve 


WIRE-WRAP  KIT  —  WK-2-W 

WRAP  .  STRIP  •  UNWRAP  g 

W  Tool  for  30  AWG  Wire  1 

w  Roll  of  50  Ft  White  or  Blue  30  AWG  Wire  • 
•  50 pcs  each  1  .2  3  &4  lengths  ~ 

pie  stripped  wire 

$11.95 


„  ^  WIRE  WRAP  TOOL  WSU-30 

WRAP  e  STRIP  •  UNWRAP  15  K 


WIRE  WRAP  WIRE  —  30  AWG 

50ft  SI. 95  1000ft  S15.0P 

SPECIFY  COLOR  —  White  •  Yellow  -  Red  -  Green  -  Blue  -  Black 


WIRE  DISPENSER  -  WO-30 

•  50  ft  foil  30  AWG  KYNAR  wire  wrap  wire  $3.45  Qft. 

•  Cuts  wire  to  desired  length 

•  Strips  1"  of  insulation  Specify  —  Blue -Yellow -White -Red 


LIQUID  CRYSTAL  DIGITAL 
CLOCK-CALENDAR 


leva 


For  Aulo.  Home.  Office 
Small  in  sue  |2x2V5*Vj) 

Push  button  lor  seconds  felease  lor  dale 
C*OC"A  mount  anywnere  *.|n  e-mer  3M  aouo/e 
K3ea  taoeo' vELCRO  ^codea 
7  MODELS  *VAIL*BlE 

lCO  10"  mone*  'uns  on  sell  Contained 

lor  Dalle'  man  a  year 

.C"  *r.?  »urrs  rr%  tj  system  ana  dbc* 


LC0-101  or  LCD-102 
your  choice . 


Clear  desk  aland  for . 


$33.95.. 

S2.00 


MAI 003.  12V  DC  CLOCK  MODULE 

|  Bu»lt  <n  X'TAU  controlled 
4  ■  time  base.  Protected  against 
4Hf.  t  I  automotive  volt  uanilenti. 
till,,  u.  il' ^ *r~  Automatic  brightneia  con 

**’  j  if®1  w'*h  0-3"  Br**n  color 
_  display-  Ditpfey  turnotf 
17-95  with  ignition  ^OFF" 


Computer  Products 

5351  WEST  144th  STREET 
LAWNDALE.  CALIFORNIA  90260 
(213)  679-3313 


RETAIL  STORE  HOURS  M-F  9-7  SAT  9-5 
Discounts  available  at  OEM  quantities.  Add  $1 .25 
tor  shipping  California  residents  add  6%  sales  tax 

1978  CATALOG  NOW  AVAILABLE 


JUNE  1978 
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ininSfr  „°NTINENTAL  SPECIALTIES 
100  MHz  8-Digit  Counter 

2°  Hz-100 iMHr  Ring.  .  6"  LED  Dnp|>v  .  Fu|,v  AulDm4IjC 
ndudes  100-1  PC  dip-lnd  input  cable;  rrvinual  04  ~  “ 


ffiiJMWf  3%-Digit 
Portable  DMM  S; 

,  Overhead  Protected  •  Battery  or 
AC  operation  .  3“  high  LEO  OiipliV  ' 

Auto  Zeroing  Model  2000  a1. 


H  12"  DIAGONAL  VlCiG6 

□  NEW  CRT  I N STALLED  m 

□  CCTV  -  Computer  MOIlltOr 

Used  checked-out  monitors  outfitted  with  brand 
new  12"  CRT.  Solid  state  monitors  will  display  80 
characters  x  16  lines.  Std.  comp,  video  signal  input, 
SO-239  connector.  115V AC.  Qty.  Ltd.  Great  for 
your  CCTV  or  Micro  Computer! 

Sh.  uvt.  40  Lbs . 8A30200  .  .$98.88  each 


I  THE  "ODDBALL"  SPEAKER  KITS 


om«  complete  with  m<  $03 
leadv  operating  manual  jnd  spare  tu» 


ksaa-Srrs,. 

Logic  Pf«be 

<10.00 wm 


jJaw— 

^•-“'XSt-^u’,TUC“°s 

■SSs  ■  — 


Portable  Super 

Cricket  Transistor 

&  FET  Tester  SS 

Comet  complete  wilh:  AC  QC  0(1 

Adapter;  396.B5  Touch  Probe  $I33.UU 
Transistor;  Manual  syntmodes 


MORE  SPEAKER  KITS  AVAILABLE 
SEND  FOR  FREE  CATALOGI 


These  oddball  systems  were  designed 
for  direct  dispersion  of  the  high  freq  and 
wide  dispersion  of  the  low  tones.  Cabi¬ 
net  measures  17  x  10%  x  9%"deep.  Kit 
includes:  2-cabinets, ‘  2-8"woofers;  2-4" 
dome  tweeters;  crossovers;  grill  cloth  &  | 
instructions.  Assembled  systems  deliver 
freq.  resp  of  30  to  20,000  Hz.  Buy  thB 
complete  kit  or  just  the  cabinets!  i 

COMPLETE  KIT  .  Order  No.  7ZU70242 

Sh.  Wt.  35  Lbs . $49.50/pair  1 

CABINETS  Only . 70B70200 

Sh.  Wt.  25  Lbs . $25.00/pair 


SPEAKER 

SYSTEMS 

DELUXE  KIT 
$69 .50/PAIR 


Power 


16  WATTS  RMS  Total 

audio  amplifiers,  eacn  on  PC  board 
with  all  components  soldered  on  .  .you 
simply  attach  line  cord  and  wires  from 
transformer  to  amps.  Add  case,  inputs 
and  controls  for  a  neat  stereo  amp.  Kit 
includes  2-power  amps,  transformer,  line 
cord  and  instructions.  Qty.  Ltd^ 

Sh.  Wt.  3  Lbs.  .  7EU70464  .  $12.88 
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=ABOUT  YOUR 
SUBSCRIPTION 

Your  subscription  to  Popular 
Electronics  is  maintained  on  one  of 
the  world’s  most  modern,  efficient 
computer  systems,  and  if  you’re  like 
99%  of  our  subscribers,  you’fl  never 
have  any  reason  to  complain  about 
your  subscription  service. 

We  have  found  that  when  com¬ 
plaints  do  arise,  the  majority  of  them 
occur  because  people  have  written 
their  names  or  addresses  differently 
at  different  times.  For  example,  if 
your  subscription  were  listed  under 
‘•William  Jones,  Cedar  Lane,  Mid¬ 
dletown,  Arizona,”  and  you  were  to 
renew  it  as  "-Bill  Jones,  Cedar  Lane, 
Middletown,  Arizona,”  our  computer 
would  think  that  two  separate  sub¬ 
scriptions  were  involved,  and  it 
would  start  sending  you  two  copies 
of  Popular  Electronics  each  month. 
Other  examples  of  combinations  of 
names  that  would  confuse  the  com¬ 
puter  would  include;  John  Henry 
Smith  and  Henry  Smith;  and  Mrs. 
Joseph  Jones  and  Mary  Jones.  Minor 
differences  in  addresses  can  also 
lead  to  difficulties.  For  example,  to 
the  computer,  100  Second  St.  is  not 
the  same  as  100  2nd  St. 

So,  please,  when  you  write  us 
about  your  subscription,  be  sure  to 
enclose  the  mailing  label  from  the 
cover  of  the  magazine — or  else  copy 
your  name  and  address  exactly  as 
they  appear  on  the  mailing  label. 
This  will  greatly  reduce  any  chance 
of  error,  and  we  will  be  able  to  ser¬ 
vice  your  request  much  more 
quickly. 


PRINTED  CIRCUIT  BOARD 


7  WATT  ID  65  LASER  DIODE  IR  S8.95 


2N  3B2D  P  FET  .  %  .45 

2N  5457  N  FET  . . .  $  .45 

2N  2646  UJT .  *  .45 

ER  900  TRIGGER  DIODES  .  4/S1.00 

2N  6028  PROG  UJT  . . .  3  .65 

MINIATURE  MULTI-TURN  TRIM  POTS 
100.  500.  IK.  2K.  5K.  10K.  50K.  100K. 
200K,  'jOOK,  IMrij.  S./‘>  o.ich  3/S3.00 

VER1PAX  PC  80ARD 
This  board  is  a  1/16"  single  sided  paper 
epoxy  board,  4>V  x  6^"  DRILLED  and 
ETCHED  which  will  hold  up  to  21  single  14 
pin  IC's  or  8,  16,  or  LSI  DIP  IC's  with  bus¬ 
ses  for  power  supply  connector . 64.00 

■red,  YELLOW.  GREEN  or  AMBER 

LARGE  LED's  2"  6  St  00 
MCT-2  (1L-5)  ODIO'isolatar  S  75 
MOLEXPINS  100/S1.00  1000/S8.00 


TRANSISTOR  SPECIALS 

2N6233-NPN  SWITCHING  POWER  S1.96 
MR F  8004  a  CB  RF  Transistor  NPN  S  1.50 
2N37  72  NPN  S.  TO  3  $1.00 

2N1546  PNP  GE  TO-3  .........  $  .75 

2N4908  PNP  &  TO  3  S  I  00 

2 N 6056  \PN  S-  TO  3  Du»i«fvm<n  S  1  70 
7N50e6  PNP  St  TO  9?  4  S  1  00 

2N404  PNP  GE  TO  5  5  S  1  00 

7N3919  NPN  Si  TO  3  Rf  S  1  50 

2N3137RF . .  .85 

?N3  76  ?  NPN  Si  TO  66  S  70 

7\r?22  NPN  S.  TO  18  5  S  1  00 

7N3055  NPNS.  TO  3  S  50 

2N3904  NPN  S»  TO  9?  5  S  1  00 

2N3906  PNP  Si  TO  92  6  S  1  00 

?N5?OG  NPN  S.  TO  220  S  50 

?N6 1 09  PNP  S*  TO  220  S  55 

7N3638  PNP  St  TO  5  5  S  1  00 


I  Full  Wave  Bridges  j 

| 

E 

1 

1 

SANKEN  AUDIO  POWER  AMPS 

Si  1010  G  10  WATTS  $6.80 

Si  1020  G  20  WATTS  SI 3.70 

Si  1050  G  50  WATTS.  S25.90 


TANTULUM  capacitors 


t no  ns 7  c.c  4"  s  50  LED  READOUTS 

f-CS  3024  4  digit  MAN  7  3“  C.A  *  85 

CC  3”  titinl.iv  S5  95  DL  747  C.A  6"  *1.65 

rND  503  C  C  5’  S  85  FND  800  C.C  .8”  SI  95 

I-  N  D  510  C.A  5"  S  35  FND  807  C.A  8"  $1  95 

PI  704  3"  C  C  S  85 


44  Pm  Solder  Tail  Connector  156"  Spacing. .$2. 20 

MM  53S7AA  now  clock  chip  which  wi 

II  directly 

drive  LED's  12724  hrs.,  1  supply  &  ala 

rm  S5.95 

CTS  206-8  eight  position  dip  switch  . 

.  SI  90 

CTS-206-4  four  position  dip  switch 

.SI  75 

ALCO  MINIATUHE  TOGGLE  SWITC 

HES 

WTA  106  SPDT 

SI  OS 

MTA  206  OPDT 

SI  .45 

MSD  206  P-DPOT  Center  Off 

Lever  Switch 

*  1.85 

MTA  206  P-DPDT  Center  Off 

*1.85 

221 JF 

35 

V  5  St  00 

6.8UF 

35V  4  SI  00 

! 

4  7ur 

35V  5  S  1  00 

10UF  10V 

$  .25 

68UF 

35 

V  5 

SI  00 

22UF  25V 

S  40 

flj 

1UE  35V 

5  Si  00 

15UF35V  3/SI. 00 

,  7.2  UF 

20V5  SI  00 

30UF 

6V  5/SI  00 

i 

,  3.3UF  35V  4 

SI  00 

47UF 

20V 

$  35 

4.7UF  15V  5'S1  00 

68  UF  15V 

S  50 

\ 

74LS  SERIES 

LINEAR  CIRCUITS 

1 

74LS00 

— 

21 

74  LSI  26 

47 

LM  101 

-  .75 

4 

74LS02 

— 

21 

74  LSI  3? 

BO 

LM  301/74*  .» 

1 

74LS03 

21 

74  LSI  36 

39 

LM307 

-  JO 

74LS04 

29 

74 LSI 38 

70 

LM  308 

75 

1 

74LS05 

28 

74 LSI 39 

-  70 

LM  311 

-  ,76 

a 

74LSQ8 

21 

74  LSI  51 

70 

LM  318 

-  120 

i 

74US09 

- 

28 

74LS163 

-  70 

LM  319 

95 

| 

74LS10 

21 

74LS155 

-  70 

LM  324 

-  1.05 

74LSH 

21 

74L8156 

-  70 

LM  339 

-1  10 

74LS13 

44 

74LS1S7 

-  72 

LM  358 

-  1.40 

i 

74  LSI  5 

26 

74  LSI  60 

-  88 

LM  370 

-US 

I 

74  LS20 

?■« 

74L6161 

as 

LM  377 

-  250 

1 

74LS21 

26 

74LS162 

&S 

LM  380 

,9ft 

74LS23 

26 

74 LSI 63 

-  .86 

LM  381 

146 

74L526 

32 

74LS169 

88 

LM  382 

1.2* 

I 

74LS27 

32 

74LS189 

65 

LM  537 

8.50 

74LS30 

- 

26 

74  LSI  70 

1  68 

LM  553 

2.B0 

1 

74LS32 

- 

32 

74LS173 

1  10 

LM  555 

-  39 

74LS37 

32 

74 LSI 74 

TOO 

LM  556 

-  .85 

1 

74L538 

-• 

32 

74LS176 

BO 

NE540L 

-12* 

£ 

74LS40 

26 

74L5190 

96 

560 

-  2  00 

f 

74LS42 

66 

74 LSI 91 

-  05 

565 

Jm 

I 

74LS47 

- 

79 

74L5192 

.95 

566 

-14* 

■ 

74LSS1 

- 

26 

7 4 LSI S3 

.95 

557 

1 

74LS54 

26 

74LS19S 

95 

703 

BO 

74LS90 

SS 

74LS196 

•  .95 

709 

2* 

74LS74 

35 

74 LSI 97 

95 

710 

-  Jfi 

74LS76 

35 

74LS221 

-  1.25 

741Cor! 

/  -  31 

A 

74LS8b 
74  LSSCi 
74  L  590 

1 .30 

74  LS 257 

-  70 

747 

56 

\ 

_ 

55 

74LS25S 

-  70 

LM  1310 

ISO 

4 

74LS92 

55 

74LS379 

55 

1456 

n 

| 

'4LS93 

55 

74LS365 

55 

1458 

90 

74LS109 

38 

74LS366 

55 

CA3046 

75 

m 

38 

74LS367 

.55 

3900 

49 

ff 

74  L$l 1 3 

3B 

38 

74LS368 

55 

B038CC 

3,90 

74  LS1 14 

74LS390 

1  40 

791 

t  95 

74 LSI 25 

_ 

47 

MC 14680 

1  35 

LF3S6H 

-  1  75 

■ 

TRIACS  SCR’S 


Terms:  FOB  Cambridge,  Mess. 
Send  Check  or  Money  Order. 
Include  Postage,  Minimum 
Order  *5.00,  COD'S  *20.00 


Send  254  tor  our  catalog  featuring 
T ramutot i  and  R  ectihers 
145  Hampshire  St..  Cambridge.  Mitt. 


SOLID  STATE  SALES 

P.O.  BOX  74A 

SOMERVILLE.  MASS.  02143  TEL  {617)  547-7053 
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EDI  introduces  .  .  . 

NEC 

NEC  America,  Inc. 

NEC  OUALITY  ASSURANCE  —  HIGHEST  STANDARDS  IN  THE  WORLD 
As  one  of  the  world’s  largest  electronics  manufacturers.  NEC  has 
developed  a  quality  control  organization  with  quality  assurance  tests 
and  procedures  second  to  none. 

Listed  are  the  NEC  Product  Series  stocked  by  EDI.  also  a  few  ex¬ 
amples  of  the  exceptional  values  we  can  offer.  A  larger  listing  is 
available  on  request. 

Integrated  Circuits  —  TTL  Family.  CMOS  uPD400C  Series.  Linear 
IC's.  tCL  1 0K  Series,  Optoelectronic  Devices.  Zener  Diodes  Vi  and  1 
Watt  Series.  Solid-Tantalum  Capacitors.  Fluorescent  Indicator  Panels. 

LINEAR  IC  PRODUCTS 

■  High  Reliability  Industrial  Linear  Circuits _ 

Assorted  Assorted  Assorted 


NEC 

Voltage  National 

1-9 

10-49 

50-99 

100 

UPC14305H* 

5 

LM340T-5 

1.17 

.95 

.86 

.78i 

uPC14308H* 

8 

LM340T-8 

1.17 

.95 

.86 

.781 

UPC14312H* 

12 

LM340T-12 

1.17 

.95 

.86 

.78 

UPC14315H 

15 

LM340T-15 

1.17 

.95 

.86 

.78 

uPC6030*  —  Precision 

Monolithic,  Inc..  DAC-01 

10.00 

8.05 

7.38 

6.70 

INIATURE  PHOTO  FLASH 
CAPACITOR 

,  •  600  MFD,  360  Volts 

%  •  Size:  1"  Dia.  x  3S" 


•Pin  Connection  and  Electrical  Characteristics  are  completely  compati- 
I  ble  to  original  manufacturers. 

Operating  temp,  range  for  metal  can  and  Cer  DIP:  -20°C  to  +80°C 
for  plastic  molded  DIP  .  -20°C  to  +  70°C 
•  Commercial  Linear  Circuits  (Topt  =0°C  to  +70°C) 


NEC 

National 

Assorted 

1-9 

Assorted 

10-49 

Assorted 

50-99 

100  1 

UPC741C 

LM741CN 

.36 

.29 

.27 

•25 

UPC301C 

LM301AN 

.39 

31 

.29 

.27 

UPC1458C 

LM1458N 

.58 

.46 

.43 

.39 

UPC324C 

LM324N 

1.00 

.74 

.70 

.65 

UPC311C 

LM311N 

.75 

.61 

.56 

.51 

UPC339C 

LM339N 

.78 

.59 

.55 

.50 

UPC305C 

LM376N 

1.50 

1.25 

1.13 

1.00 

VOICE  ACTIVATED 

Fantastic  Buy!  ELECTRONIC 

COMBINATION  LOCK 
r^T  ON  PLATE  PANEL 
fi>|)W  WITH  LIGHTS 


0-100  On  Combination  Plate 
Special  Combination  To  Activate, 
Other  Combination  To  Deactivate 


INTRUDERS  FIRE  ALARM 
CONTROL  MODULE 


SOLID  STATE  SWITCH 

•  Locks  On  When  Activated 

•  Opens  When  Circuit  Is  Momen¬ 
tarily  Disconnected  ^  ^ 

S-45  .OO 


29.99  Value 

•12  Volt  AC,  60  Cycles,  12  Volt  DC 

•  Lite  Act.  —  Test  D/Act.  Act.  Term. 

•  Burglar  NC  Circuit 

•  Two  Fire  No.  Circuits,  One  Fire 
NC  Circuit 

•  Horn  Circuit  Q88 

N-250  Special  0 


IV2-3  VOLT  ADJUSTABLE 
DC  SIGNAL  HORN 

•  Use  In  Warning  Devices,  Alarms.  Etc. 


SUPER  GLUE 

(EPOXY-A  Drop  Will  Hold  Tons) 

Permanently  Welds: 

■  All  Metals  •  Masonry 

•  Porcelains  •  Glass  ,  11a 

•  Ceramics  •  Fiberglass  ■FrwcMjfj 

•  Plastics  •  Wood  ["Cr^aL 

•  China 

•  Resists  Heat,  Cold,  and  Funaus 

•  Easy  to  use,  Dries  Almost  Clear 

K-14  Reg.  2.03  QA 

SPECIAL 


NEW  5DEP1  5”  ROUND  FLAT  FACE 
OSCILLOSCOPE  TUBE 

•  Electrostatic  Deflection  /  ^  I 

■  Electrostatic  Focus  1 

*  6.3V/600ma  Heater 

Fluorescence . Green  I 

Persistence. . .  Medium  ^ - 1 


ELECTRONIC  DISTRIBUTORS,  INC. 
DEPT.  PEI  4900  ELSTON  AVE. 
CHICAGO,  ILL.  60630 
Tel:  312-283*4800 


14“ 

3/39.00 


Send  for  free  catalog!  *  s  a  t  is/ac  ho  n , guard n ( red 
Min  order 'SJfGO,1*  AJJow For  Postage 
.  III. /Residents  Add  '5  “/of  Su/es  Tax 

*  Pricesifidocl  fhTu  August  list,  1978|or  while  stocks  fast 
Noticed  Some  items  "may  ;be  dlilimited[qua-ntilies  and  subject  to  prior  sale 
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H8  COMPATIBLE 
ECONORAM  VI™  KIT 

12Kx8  for  the  H8,  with  the  same  features  that 
have  made  Econoram  the  name  in  S-100  buss 
memory.  Static  design,  buffering,  plus  all  sockets  and 
bypass  caps  are  already  soldered  in  place  so  you  can 
get  right  into  the  best  part  of  kit  building. 

Kit  form:  $235.00 


COMING  SOON: 

24K  ECONORAM  VII™  KIT 

Just  around  the  corner  for  the  S-100  buss  ...  we 
think  you’ll  like  It.  Alt  the  regular  features  of  our  static 
Econorams,  plus  some  extras.  It's  static,  it’s  24K,  it’s 
an  Econoram  . . .  watch  for  Itl 


PLUG  FROM  BILL:  There’s  more  to  IHe  than  computers  ...  like 
music.  Craig  Anderton,  noted  author  and  designer  of  our  Musiklt  prod¬ 
ucts.  has  produced  a  cassette  tape  of  original  music  that  is  distributed  by 
our  friends  at  PA1A  Electronics  (1020  W.  Wilshire.  Oklahoma  City.  OK 
73116;  $6,45  ppd).  In  addition  to  hearing  our  Musiklls  in  action,  you  gel 
to  hear  some  really  good  modern  music.  We  like  it . . .  you  probably  will 


TERMS:  Please  allow  up  to  5%  for  shipping;  excess  refunded.  Califor¬ 
nians  add  tax.  COO  orders  accepted  with  street  address  for  UPS.  For 
VISA* /Mastercharge*  orders  call  our  24  hour  order  desk  at 
(413)  362-0636.  Prices  good  through  cover  month  of  magazine. 

FREE  FLYER:  These  are  Just  a  few  of  the  Items  we  carry  for  the  com¬ 
puter  enthusiast.  We  also  stock  a  broad  line  of  semiconductors,  passive 
components,  and  hobbyist  Items.  We  will  gladly  send  you  a  flyer  describ¬ 
ing  our  products  upon  receipt  of  your  name  and  address. 


m 


S  BILL  GODBOUT  ELECTRONICS 
BOX  2355.  OAKLAND  AIRPORT.  CA  W614 


Electronic  Warning  Rasher  Kit 

This  battery  operated  device  continuously  .  ^ 

emits  bursts  of  intense  light.  Great  safety  W 

device  for  bicycle  riders,  skiers,  hikers,  \4PjE 
boaters  &  campers.  Comes  complete  w/  all  X  v  _ 

electronic  parts,  quality  glass-epoxy  P-C 
board  &  easy  to  understand  instructions. 

Uses  high-output  xenon  flash  tube  which  NvidU-'* 

flashes  2  times  per  second  when  batteries  * 

are  fresh.  Operates  continuously  for  12  v- 

hours  on  2  alkaline  "C"  batteries.  You  qp 

need  only  to  supply  the  batteries  and,  if  C23207  0.90 

desired,  a  battery  holder  &  case.  (  3  for  $18.00  ) 


6«w  Om 

TRIGGER  jYr 
COW  2  for  91 

required  to  '‘lire” 


Green  Neon . 

Same  as  NE2  ffi 
but  glows 
GREEN.  Op- 
orates  on  120V.  ¥ 


SLIDE  SWITCH 
ASSORTMENT 

20  10.  *1.00 


MICROMINIATURE 
ROTARY  SWITCH 
1POU.  Ljg 
•  POSITION  VP 

79$ 


Electronic  Flash  Unit  Gu,d* n0  20  ASA  25 

„  -  *  dfrtkiin  These  were  to  be  installed  in  cases 

JBPC.  %S0Sm  but  the  final  assembly  was  never 

J  completed.  You  get  a  complete 

ljfc*  working  flash  unit.  Operates  on  2 

AjTnl  1  AA  penlight  batteries.  You  need 

■X:  T/XLpr.  MULS  only  supply  a  shutter  cord,  battery 

holder  &  batteries,  &  if  desired, 
— £Jr  ‘  some  sort  of  case.  Appx,  overall 

.  __  ^  size  of  circuit  board,  reflector  A 

3.95  C22867  capacitor;  3"  x  2V4"  x  1  VS**. 


Metal  matte  RfPUCrOR 

timsh  round 
reflector  for 
electronic  $  2.00 
flash,  strobes,  ^^11 

slave  lights,  etc.  ^  0/ 

3-3/4“  Die.  x  1-7/8"  Jr 


5V  REED  RELAY  SPST  SI  00 
5V  REED  RELAY  SPOT  ’50 
JtJMIO  YELLOW  lEU  5/S  1.00 
78L05  5 V  REG.  5/SI .00 


"9s ■  Minimum  order  $5.00 
nuAAIBV  *  Please  include  $1  for  postage 

CnANcY  ■  Visa,  MC  and  COD  accepted, 

electronics  *  Phone  orders  are  welcome. 


P.O.  BOX  27038.  DENVER.  CO.  80227  Ph:  303/701-5750 
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JUMBO  LED  READOUT  ARRAY 


fm 

Braga  | 

By  Bowmar.  .5  in. 
character  common 

National's  second  genaratlon  clock  chip 

24  Pm  Dip  Super  assy  to  u>a 

cathode.  Designed 

mnftiiUiriM 

for  use  with  multi- 

FEATURES: 

12  HOUR  OISPLAY  *  24  HOUR  ALARM 

A>m  Ar  plexed  clock  chips 

$1,95  LIMITED  STOCK  4  digits  in  1  pack! 


3W.  AUDIO  AMP 

Assembled  &  test- 

i  ed*  Not  a  k't.  Has 

*Twa*,3'  tapped  output  for 
either  4,  8  or  16 
OHMS.  With  sche¬ 
matic. 


NATIONAL  SEMICONDUCTOR 

SIX  DIQIT  ALARM  CLOCK  CHIP 


$1.95  eachl 


13  HOUR  0ISPLAY  *  24  HOUR  ALARM  COMPARE  AT  TWO 

4  OR  8  DIGITS  *  ALARM  TONE  OUTPUT  Ou/pHtCE!  T,ME$ 

SNOOZE  ALARM  •  EASY  LEO  INTERFACE 
POWER  FAIL  INO  *  BRIGHTNESS  CONTROL 
AM/PM  INDICATION  *  SINGLE  POWER  SUPPLY 
FAST  ANO  SLOW  SET  *  LOW  POWER - 


WE  SUPPLY  FULL  DATA.  SPECS. 


IMM5375AA 


HUGE 
SPECIAL 
PURCHASE! 


MOTOROLA  4K  RAM’s  —  990  EACH  (with  data) 

A  major  U.S.  computer  mfg.  removed  these  parts  from  PC  boards,  then  retested 
them  to  full  specs.  Best  Memory  Buy  in  the  U.S.  A.!  4096  x  1  Bits.  One  of  theeasiest 
Dynamic  RAM’s  to  use.  A  complete  memory  board  design  using  these  chips  is 
detailed  in  the  MOTOROLA  M6800  APPLICATIONS  MANUAL  starting  on  page  4- 
70.  The  6605  is  the  popular  22  Pin  Dip. 

8  FOR  $6”  mil 

(4096  WORDS  OF  RAMI)  SURPLUS  BUY  OF  THE  DECADE! 


FAIRCHILD  DISC  CAPACITORS 

JUMBO  READOUTS  .1  MFD  16V.  P.C. 
.5  Inch  Char.  High  Efficiency!  leads.  Most  popular 

FND-503-Common  Cathode  value!  Bv  ^oraaue 

FND-510-Common  Anode  3,UBI  Oprague. 

YOUR  CHOICE  69C 
10  FOR  $5.75 


EXPERIMENTER'S  CRYSTAL 


262. 144KHZ.  This  frequency  is  2 
to  the  18th  power.  Easily. divided 
down  to  any  power  of  2.  and  even 
to  1HZ.  New  byCTS-Knight.  A  $5 
value! 


Jumbo  Red  Leds 

New  by  G.E.  Like 
MV5024.  Number 
SSL-22. 

6/$1.  25/$3.75 


20  for  $1.00 


Motorola  PNP  Power! 

2N4905  TO-3  case.  90W. 
VCEO-60.  HFE-100  max.  at 
2.5A.  Good  mate  for  the 
2N3055.  PRIME! 

75$  ea.  4/$2.50 


Full  Wave  Bridge 
4  Amp  200  PIV 
69<tea.  10/5.75 


GE  POWER  TRIAC 

SC  146D.  House  #. 
10  AMPS  400  PIV 
TO-220  CASE  75<fea. 

4  FOR  2.50 


SPECIAL  OFFER! 

With  purchaae  ot  Clock  Chip  at  left. 

~  Tl.  COMMON  ANODE  LEO  READOUTS 
#TI  L-312  .33  INCH. 

HIGH  EFFICIENCY! 

59$  ea  A  PERFECT  MATE. 

BUILD  YOUR  OWN  CLOCK! 

WE  SUPPLY  DATA! 


MOTOROLA  7805R 
Voltage  Regulator 
Same  as  standard  7805 
except  750  MA  output. 
TO— 220.  5VDC  output. 
44c  each  10/S3.95 


LED  IC  Counter  Kit 

You  Get:  1—7490;  1  — 
7475;  1—7447;  1— Led 

Readout.  All  thisfor$1.99 
(Led  Readout  is  famous 
SLA-1.  .33  in.  By  Opcoa.) 


2N3904-House  No. 
TO— 92.  NPN. 
VCEO-45. 

HFE  100  to  300 
10  for  $1.00 


Motorola  Quad  Op- 
Amp  MC3401.  Pin  for 
Pin  Sub  for  popular 
LM3900. 

3/$1.00 


Digital  Research,.  Corporation 

P.  o.  BOX  401247  A  GARLAND,  TEXAS  75040  *1214^  271  2461 


$1.25  each 


MALLORY 

POWER  SUPPLY  CAPACITOR 

1500  MFD  16WVDC 

3/$1.10  10/S2.95 

FACTORY  FRESH!  SMALL  SIZE 


LS  SERIES  TTL 

74LS00— 33c  74LS74-49C 
74LS02— 35c  74LS90— 69c 
74LS04— 35C  74LS138-89C 
74LS08 — 35c  74LS154-1.49 
74LS10 — 33c  74LS1  75-1 .10 
74LS20— 33c  74LS367-75C 
74LS73— 49C  74LS368-85C 


TERMS:  Orders  under  $15.  add  75c.  No  COD's.  We 
accept  VISA,  MasterCharge  and  American  Express 
Cards.  Money  Back  Guarantee  on  all  items!  Texas 
Residents  add  5%  Sales  Tax.  WE  PAY  POSTAGE! 


CIRCLE  NO  20  ON  FREE  INFORMATION  CARD 


PUSHBUTTON  AM 
AUTO  RADIO 


AU-5dO 


8" 


Reg.#)* 


All  Are  Brand  New 
•Mounts  In  Of  Under  Dash 
•12  VDC  Negative  Ground 


8-TRACK  AUTO - 
STEREO  PLAYER 


m 


M  •Enjoy  Your 
•Favorite 
Music  In  Car, 
AIM28  von.  Etc. 


TA-679  60  MINUTE 

BLANK  CASSETTES 

m  0  *Less  Than  le  Pec  Minute 
M  *101001  for  Voice  or 

Music 


AC  Mapt1t7VtoS,7.5»9VOC.  BA-159 . 3.99 

CB  Gutter  Mount  Antenna.  M-929 . 6.99 

C9  Trank  Mount  Antenna.  AA-999 . 5.99 

Message  Minder"  Tape  ReeodeiAs-ls.  RA-731  . 799 

"Bib”  6rtxi*e  Klean  Record  Cleaner,  If -604  .  1.99 

SOO1  Hookup  Wire  Kit  WW-579  .  1.99 

Vokmo  Centrals.  Pkg.  of  12  Aswted.  VC-274 .  59» 

Capacitors.  Low  Voltage  Elect  50  Pc  CO-407  . 1.79 

TonoiMl  Strips.  SoMor  Typo,  40  AssofM.  XM-501 .  69t 

Roasters.  160  Auortod  Carton.  RR-077. .  79t 

T  PM  Spoakoi.  9-10  9m.  2  tor  1.00.  SS-295  .  79t 

9-Track  Tapo,  40  Minute.  TA-907  .  49» 

EophonosJ  Ohm.  Lass  Cord.  Rk(.  of  4.  PH-405  .  49a 

Siniar  12  Dipt  MOS  Calculator  Chip  With  Data.  XM-635  .  1.79 

IMF  Varactor  lunar  Wrth  Data  Shoot  XM-676  .  1.49 

Catamic  Capacitors,  Pb|.ol  100.  CC-211 . 1.00 

RIDl£D.2Volt  10atA.Pk9.pl 5. Pl-233  .  59s 

ICO  3Vi0i|it  Display.  XM-37 1  . 2.79 

709  Mfh  Gain  OP  AMP  RC-131 .  .  79t 

OrtnoStenoHaadphonos.  PH-490  .  2.99 

Cassottalaplal  Mika.  3.5mm  Pki|.MM-174 . 1.00 

SMamMMtForAulaStarooorCS.  All-149 . 1.99 

fito12VoltDCCoflvorMr.6V.Acc.On12V.BatLAU-297 . 4.99 

4000RPM1 17V.  AC/OC  Motor.  MO-395...'. . 199 

18  RPMGoarod  Motor.  120VAC.  MO-409  .  1.59 

TV  lunar  Motor,  14  RPM,  120V AC.  MO-392 .  1.59 

3*  Fan  and  120VAC  Motor.  MO-416 . 2.49 

3ft'DigiU-C  Display.  XM-371 . 3.75 

Spony  9  Oi|it  Display,  190VOC.  XM-643  .  1.00 

20KayCalcuiatorKaytioaid.XM-339  .  1.50 

TlOaafc  Calculator  Kayboad.  XM-523  .  1.00 

AssortoD  Knobs,  Kit  of  25.  KIHBO .  69a 

T  7  So*  LE  D.  Comm.  Anoda.  Groan.  XM-341 . 1.39 

.3"7Sog.LE.D.Comm.Anodo,Red.XM-370  .  139 

100  MFD.  Elect  Capacitor.  50  VDC.  CC-216 .  99a 

12K  Ohm  Gtobar  Resistor.  RS-241  .  59a 

Mini  Poly-Styrane  Caps  500  pf  @12SV.  Pkg.  of  5.  CC-234  59a 
Mini  Poly-Styrane  Caps.  1000  pf.@12SV.  Pkg.  5.  CC-235  59a 

120igitCalculatsrlCChip.Oatalncl.XM-330  .  1.49 

2"  Waterproof  Speaker,  8  Ohms.  SP-471 . 1.49 

80-40-20  MFD9150V.  Elect.  Cap.  CC-144  .  59a 

100-150  MF0@I50-50V  Elect.  Cap.  CC-213 .  59a 

3V0C  Buinr.  1  ¥1’  Diameter.  XM-756  .  59a 

WiteTetminallug,50Pcs.Solderless.XM-735  .  99a 


OFFER  GOOD  ONLY  IN  THE  CONTINENTAL  U.S. 


Dept.  I C  Akron,  Ohio 


electronics 
260  S.  Forge  St. 
ron.  Ohio  44327 


□  Please  Taa - 

Send  Postage - 

Catalog  TOTAL  _ 
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k.  EDMUND 


Ip 


SAVE  OVER  40% 
DELUXE  AM/FM  WALL  RADIO 


Great  surplus  buy  saves  you  over  40%  on  brand 
new  AM/FM  Deluxe  Wall  Radio  w/handsome 
silver/black  control  panel.  Mount  anywhere  den, 
kitchen,  bedroom,  office,  workshop.  Self-cont. 
Philco  Ford  radio  chassis  (14V4x3i3/i6x3V2”) 
w/11  transistors,  vol.  control,  AM/FM  hi  sensi¬ 
tivity  tuner,  AFC  23/T  dia.  speaker,  7VV  1 1 0V 
AC  cord.  Orig.  cost  $30  ea.  Buy  several  now. 

No.  72,275  AV  (READY  Cl  7  EH 
TO  PLAY!)  V  1  ■  vU  Ppd. 


SUPER 

QUALITY 

10X 

MAGNIFIER 


This  Hastings 
triplet  is  pos- 
sibly  the  most 

favored  pocket  magnifier  today.  Full  1 0X,  color- 
corrected,  flat-field,  cemented  lens  system. 
Great  for  jewelers,  collectors,  engravers,  hob¬ 
byists,  etc.  Mtd.  in  aluminum  cell;  chrome- 
plate  case.  %"  x  1 W  closed; 
clear  lens  dia.  V2".  ^  _ 

No.  30,344  AV  I  L .  SJ  0  Ppd. 


25  POUNDS  OF  PULL 
FOR  ONLY  $2.50 


This  mighty  ceramic  magnet  is  powerful  enough 
for  most  uses,  yet  small  enough  to  fit  in  your 
pocket  (only  3-1/8").  Great  for  metal  pick-up 
jobs,  mounting  maps  and  charts.... even  “mag¬ 
netic  fishing”  with  a  string!  Convenient  handle 
lets  you  carry  things  with  ease.  What  a  buy! 


No.  40.847AV 


$2.50 


SEND  FOR 

FREE 

CATALOG 


EDMUND  SCIENTIFIC  CD.,  Dept.  AVI  2 
Edscorp  Bldg.,  Barrington,  N.J.  080D7 
GIANT  164  Pg.  Catalog  packed  with  unusual  bargains. 


—State _ 

(Plense  Punt) 


KNOW  YOUR 
ALPHA 
FROM 
THETA! 


For  greater  relaxation  &  concentration,  monitor 
your  Alpha/Theta  brainwaves  with  audio  or 
visual  signals  on  Biosone  II.  Features  of  $200- 
up  units.  3  feedback  modes!  4  lb. 


No.  1668  AV 

(9V2x55/8x4V4m) 


$149.95 


No.  71,809  AV 

(FOR  BEGINNERS) 


$59.95 


GET  PROFESSIONAL 
TIMING  ACCURACY 
WITH  THIS 
LOW-COST 
LED  STOPWATCH 


Used  at  AAU,  NCAA, 
and  the  Olympics 
this  two  function 
stopwatch  times 
single  segments  of 
events  with  time  in/out  delays.  Press  the 
button  and  stopwatch  displays  time  action 
stopped  -  then  resumes  with  next  button 
press.  Accurate  to  1  sec./yr.;  bright  LED  dis¬ 
play  reads  to  59:59.99,  runs  on  disposable 
batts.  (incl.):  lanyard;  1-yr.  warranty. 


No.  1695  AV 


$39.95 


Mail  Coupon  Today 


EDMUND  SCIENTIFIC  CD.,  Dept.  AV  11 
Edscarp  Bldg.,  Barrington,  N.J.  08007 
□  Enclosed  please  find  check/M.O. 

Charge  My  DAmer.  Exp.  DBAC/VISADMC 

3rd  # _ Interbank  # _ Exp.  Date#  _ 

Qty.  Stock  No  Unit  Price _ Total 


N.J.  residents  add  5% 
Handling  Service 
Total 


Operation  Assist 

It  you  need  information  on  outdated  or  rare 
equipment — a  schematic  parts  list  etc  — another  reader 
might  be  able  to  assist  Sirnply  send  a  postcard  to  Opera¬ 
tion  Assist  Popular  Electronics  1  Park  Ave  New  York. 
NY  10016  For  those  who  can  help  readers  please  re¬ 
spond  directly  to  them  They  II  appreciate  it  tOniy  those 
items  reqardmg  equipment  not  available  from  normal 
sources  are  published ) 


Chicago  Industrial  Instrument  Co.,  model  531  tube  and 
battery  tester.  Schematic  diagram.  Atwater  Kent  model  44. 
Schematic,  source  for  tubes  and  power  transformer.  Patrick 
Stallings,  Sr.,  1307  Suffolk  Dr.,  Austin,  TX  78723. 

Crescent  Industries,  Inc.,  portable  wire  recorder.  Service 
manual  or  any  repair  information.  Dr.  F.T.  Lee,  Dept,  of  Phy¬ 
sics,  University  of  Rochester,  Rochester,  NV  14627. 

Lafayette  CAB  transceiver  tester  model  J  0788.  Sylvania 
type  132  oscilloscope.  Schematic  and  manuals.  J.  Douglas 
Sanfear,  5  Green  Ave.,  Glen  Falls,  NY  12801. 

Precision  Radiation  Instruments,  Inc.,  Model  107B  pro¬ 
fessional  geiger  counter.  Schematic  and  operator/instruction 
manuals.  Harold  Timmons,  1819  Hazel  St.,  Gridley,  CA 
95948. 

Dumont  340  serial  #4X72  oscilloscope.  Need  manual  sche¬ 
matics  or  any  information.  Richard  Gorton,  Drawer  B  N-13, 
Patton,  CA  92369. 

Westinghouse  RA/DA  vintage  radio.  Schematic,  parts  or 
any  information,  J.A.  Call,  1876  E.  2990  So.,  Salt  Lake  City, 
UT  84106. 

Supreme  model  333  tube  tester,  Superior  model  450  tube 
tester.  Schematic  diagram,  service  manual  or  tube  chart.  M. 
Aaron,  3012  Center  St.,  Oklahoma  City,  OK  73120. 

Lafayette  HE-30  communications  receiver.  Conversion 
schematic  needed.  A.  Plamondon,  339  Edinburgh  Dr., 
Ridge.  NY  11961. 


B&K  TV  Analyst  model  1075.  Operation  manual  and  sche¬ 
matic.  Ron  Patton.  Country  Ests.  Pk-9B,  Pratt,  KS  67124. 

Paco  model  C-20  register  capacitor  bridge.  Need  power 
transformer  or  entire  inoperative  unit  for  parts.  Robert  Pilch¬ 
er,  Box  548,  Jackson.  NJ  08527. 

Rheem  Callfone  Corp.  duplex  booth  recorder  model  LP 
901.  serial  #70703165  reel-to-reel  tape  recorder.  Parts  list, 
schematic  and  operator's  manual.  Michael  Dulin.  Box  30, 
McAdenville.  NC  28101 

Bendix  flighlphone  model  PATR-10A.  Manual,  schematic. 
Joaquin  A.  Araujo.  Box  1 1 433,  Dallas,  TX  75223. 

Jackson  cathode  ray  oscilloscope.  Model  CRO-3.  Schemat¬ 
ic.  R.  Aggarwal.  1-D  Bennet  Pkwy.,  Hornell,  NY  14043. 

Hycon  navy  oscilloscope,  model  OS-8A/U.  Schematics.  J. 
Moskowitz.  18  Homer  St.,  Brookline,  MA  02146. 

Supreme  model  561  AF  and  RF  combination  signal  genera¬ 
tor.  Simpson  VTVM  of  era  1950-1960.  Schematic  and  oper¬ 
ating  manual.  Allen  G.  Fryou,  3735  Fairmont  Dr.,  New  Or¬ 
leans.  LA  70122. 

RCA  AVQ-50  weather  radio.  Duplication  manual,  if  original 
unavailable.  Cecil  K.  Wells.  Box  4-2089.  Anchorage.  AK 
99509 

Silverlone  25"  console  color  TV.  Mfg.  1963.  Schematic. 
Steve  Miller.  131  Thelma  Ave.,  Somerset,  MA  02726. 

Benrns  oscilloscope,  model  41-160  serial  #2.  Alan  Ritter, 
RR1  Box  1 26.  Longdale.  OK  73755, 

Hallicrafters  S40B  schematic  and  manual  James  F.  Mayer, 
24  Charter  Oak  Dr..  Groton.  CT  06340. 

Motorola  model  U4GGT-TA236.  transceiver.  Schematic 
and  instruction  manual.  Kenton  Duncan,  622  N.  Elm,  Pacific. 
MO  63069. 

Fisher  AM/FM  chassis,  power  transformer  #T  606-1 15.  Al 
Brier.  230  Lincoln  St.,  Berkeley  Heights,  NJ  07922. 

Dumont  Laboratories  Type  224-A  oscilloscope.  Schematic 


and  operating  manual.  Leonard  Falba,  38  Bryson  Mill  Rd., 
New  Castle,  PA  16101. 

Lafayette  model  Comstat  25A.  Schematic  and  owners  man¬ 
ual.  Kenneth  Bracken,  Route  2. 'Box  339,  Mocksville,  NC 
27028. 

Eico  753  tri-band  SSB/AM/CW  transceiver.  Operation  man¬ 
ual  and  schematic.  Tony  Renna,  Box  391,  Ft.. Jones.  CA 
96032. 

Multi-Elmac  Trans-citer  model  AF-67  transmitter.  Schemat¬ 
ic  and  manual.  Gary  Cormier,  1411  S  Maple  Ave,,  Green 
Bay,  Wl  54304. 

British  Thompson  Houston  Co.  Ltd.  amplifier  model 
M2950,  type  307.  Need  tubes  UU9,  6F11.  6P26  and  sche¬ 
matic.  Allen  Weist.  c/o  Hatchet  Bay  P.O.,  Eleuthera.  Baha¬ 
mas. 

Wings  Goodyear  Radio  model  #778.  schematic  and  serv¬ 
ice  manual  for  replacement  of  parts.  Jack  Stowe.  Apt-A-9. 
Hillcrest  Dr..  S.E..  Mableton,  GA 30059. 

RCA  No  158  oscilloscope  and  Jackson  640  signal  genera¬ 
tor  D.E  Burgess,  4901  Mt  Etna  Dr,.  San  Diego,  CA  921 17. 

Dura  model  Mach  10  electronic  typewriter.  Schematic.  Paul 
Lennard,  3139  East  Almond  Ave.,  Orange,  CA  92669. 

Heathkit  extended  range  0-6  oscilloscope.  Operation  manu¬ 
al  and  schematic.  Charles  Van  Dyke,  1 1231  Oak  St.,  El  Mon¬ 
te.  CA  91731 . 

Harman-Kardon  model  3-30  stereo  receiver.  Schematic 
and  information  on  power  transformer.  Mike  Welp,  1522  10th 
Ave.  North.  Ft  Dodge.  IA  50501. 

Waterman  Products  model  S-15A  pocketscope.  Operation 
manual  and  any  available  information.  Frank  Sokolove,  3015 
Graham  Rd  ,  Falls  Church,  VA  22042. 

RCA  WV-90A  VTVM.  Schematic.  Paul  Lombardi,  470  W. 
Fountain  St..  Providence.  Rl  02903. 

Metrotec  mode!  TA-200  graphic  stereo  equalizer.  Schemat¬ 
ic.  Duane  Anderson.  Rt.  2,  Box  64.  Leeds,  ND  58346. 


Introducing  Prime  4000  Series  CMOS  At  Lowest  Prices  Anywhere 


In  our  continous  effort  to  offer  you  all  your  components*  needs,  at  lowest  possible  prices;  this  selection  of  these  devices,  offered  anywhere,  as  usual,  we  guarantee  that  these  and  every  other 
month  we  are  introducing  4000-Scrice  CMOS  ICs.  Besides  this  being  one  of  the  most  complete  item  purchased  from  us,  to  be  of  Prime,  Ktrsl-Ruii  quality  with  full  manufacturers’  markings. 
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Merchandise  Total  Discount 

S  0.00-S  9.99 . NET 

$  10. 00-S  24.99 . LESS 5% 

S  25. 00-S  99.99 . LESS  10% 

S  100.00~S499.99 . LESS  15% 

S  500.00~S999.99 . LESS 20% 

SI 000. 00 and  Up . LESS 25% 


If  your  Merchandise  Total  is  between: 

$  0.00-S  4.99 . addS2.00 

S  5. 00-S24.99 . add  $1.00 

S  25 00—S49.99 . add  SO.  75 

S  50.00~S99.99 . add $0.50 

SlOOand  Up . NOCHARGE 

The  above  charges  include  shipping  via 
First  Class  Mail  or  UPS  (your  choice), 
and  insurance  on  all  domestic 
shipments. 


COD . SI. 00— additional 

UPS  Blue . SI .00— additional 

Postal  Insurance  .  .  Sl.OO-additional 
Special  Delivery . .  .  $1.25-additionaf 
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Sinclair  3V2  Digit  Multimeter 

Batt./AC  oper.  1  mV  and  .  1NA  resolution. 
Resistance  to  20  meg.  1  %  accuracy.  Small, 
portable,  completely  assem.  in  case.  1  yr. 
guarantee.  Best  value  ever!  $59.95 


Not  a  Cheap  Clock  Kit  $14.95 

Includes  everything  except  case.  2-PC 
boards.  6-. 50"  LED  Displays.  5314  clock 
chip,  transformer,  all  components  and  full 
instrucs.  Green  and  orange  displays  also 
avail.  Same  Id!  w/.BO"  displays.  $21.95 


Digital  Temperature  Meter  Kit 

Indoor  and  outdoor.  Switches  back  and 
forth.  Beautiful.  .SO"  LED  readouts. 
Nothing  like  it  available.  Needs  no  addi¬ 
tional  parts  for  complete,  full  operation. 
Will  measure  -100°to  +200°F,  air  or  liquid. 
Very  accurate.  Comp.  Inst.  S39.95 
Beautiful  hardwood  case  w/bezel  $1 1 .75 


NiCad  Batt.  Fixer/Charger  Kit 

Opens  shorted  cells  that  won't  hold  a 
charge  and  then  charges  them  up,  all  in 
one  kit  w/full  pads  &  instruc.  S7.25 


RCA  Coimac  VIP  Kit  275. 0D 

Video  PTopuler  mil-  games  mrt  giapliks 


78  1C  Update  Master  Manual 

1978  1C  Update  Master  Manual  S30.00 
Complete  1C  data  selector  2175  pg.  Mas¬ 
ter  reference  guide.  Over  42,000  cross 
references.  Free  update  service  through 
1978.  Domestic  postage  $3.50.  Foreign 
$6.00.  Final  1977  Master  closeout  $15.00 


New  Cos  mac  Super  "ELF1 
flCA  tMOS  Expandable  to  64K  micro¬ 
computer  w.’H Of.  keypad  input  and  video 
output  for  graphics.  Just  turn  on  and 
start  loading  your  program  using  the  resi¬ 
dent  monitor  on  ROM.  Pushbutton  selec¬ 
tion  of  all  four  CPU  modes.  LEO  indicators 
of  current  CPU  mode  and  four  CPU  states. 
Single  step  op.  for  program  debug.  Built 
in  pwr.  supply,  256  Bytes  of  RAM,  audio 
amp.  &  spkr.  Detailed  assy.  man.  w/PC 
board  &  all  parts  fully  socketed.  Comp. 
Kit  $106.95.  High  address  display  option 
8.95;  Low  address  display  option  9.95; 
Custom  hardwood  cab.;  drilled  front 
panel  19.75;  Nicad  Battery  Backup  Kit 
w/all  parts  4.95;  Fully  wired  &  tested  in 
cabinet  151.70;  1802  software  club.  IQ- 
12  pg.  monthly  publication  12.00  per  yr. 

4K  Elf  Expansion  Board  Kit 
with  Cassette  l/F  $79.95 

Available  on  board  options:  IK  super  ROM 
monitor  $19.95  Parallel  I/O  port  $7.95 
RS232  l/F  $3.50  TTY  20  ma  l/F  $1.95 
S-100  Memory  l/F  $4.50 

Tiny  Basic  for  ANY  1 802  System 

Kansas  City  Standard  Cassette  SI  0.00 

On  ROM  Monitor  $38.00 

Super  Elf  owners  take  30%  off. 

Original  Cosmac  “ELF”  kit 

All  parts  and  instructs.  $89.50 

Board  am?  14.95 


Video  Modulator  Kit  $8.95 

Convert  your  TV  set  into  a  high  quality 
monitor  without  affecting  normal  usage. 
Complete  kit  with  full  instructions. 


60  Hz  Crystal  Time  Base 
Kit  $4.40  Converts  digital  clocks 
from  AC  line  frequency  to  crystal  time 
base.  Outstanding  accuracy.  Kit  includes: 
PC  board,  MM5369,  crystal,  resistors, 
capacitors  and  trimmer _ 


Clock  Calendar  Kit  $23.95 

CT7Q15  direct  drive  chip  displays  date 
and  time  on  .6"  LEDS  with  AM-PM  indi¬ 
cator.  Alarm/doze  feature  includes  buz¬ 
zer.  Complete  with  all  parts,  power  supply 
and  instructions,  less  case. 


2.5  MHz  Frequency  Counter 

Kit  Complete  kit  less  case  $37.50 

30  MHz  Frequency  Counter 

Kit  Complete  kit  less  case  $47.75 
Prescaler  Kit  to  350  MHz  $19.95 


Stopwatch  Kit  $26.95 

Full  six  digit  battery  operated.  2-5  volts. 
3.2768  MHz  crystal  accuracy.  Times  to 
59  min. ,  59  sec. ,  99 1/1 00  sec.  Times  std . , 
split  and  Taylor.  7205  chip,  all  compo¬ 
nents  minus  case.  Full  instruc.  Molded 
plastic  case  with  bezel.  $5.00 


Auto  Clock  Kit  $15.95 

DC  clock  with  4-.5Q"  displays.  Uses 
National  MA-1012  module  with  alarm 
option.  Includes  light  dimmer,  crystal 
timebass  PC  boards.  Fully  regulated, 
comp,  instructs.  Add  $3.95  for  beautiful 
dark  gray  case.  Best  value  anywhere. 


TERMS:  S5.00  min.  order  U.S.  Funds.  Calif  residents  add  6%  tax.  FREE:  Send  for  your  copy  of  our  NEW  1978 
BankAmericard  and  Master  Charge  accepted.  QUEST  CATALOG.  Include  24c  stamp. 

'  Shipping  charges  will  be  added  on jrtiarge _cards. _ 


CIRCLE  NO  47  ON  FREE  INFORMATION  CARD 


Let  us  know  8  weeks  in  advance  so  that  you 
won’t  miss  a  single  issue  of  POPULAR 
ELECTRONICS. 
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''Tb';^p-'oLDaddres5here'  \ 

'  A 
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Attach  old  label  where  indicated  and  print 
new  address  In  space  provided.  Also  include 
your  mailing  label  whenever  you  write  con¬ 
cerning  your  subscription.  It  helps  us  serve 
you  promptly. 

Write  to:  P.O.  Box  2774,  Boulder,  CO  B0322 
giving  the  following  information: 

□  Change  address  only  □  Extend  my  subscription 

ENTER  NEW  SUBSCRIPTION 

□  1  year  *12.00  □  Payment  enclosed 

Allow  30-60  days  for  U  extra  BONUS  issue) 
delivery.  _ Q  Bill  me  later _ 


NEW  ADDRESS  HERE  0222 


Name  — 
Address. 


please  print 
- Apt. 


City- 


State  - Zip - 

Additional  postage  on  foreign  orders-,  add  $3  a  year  for  Canada,  $5 
a  year  for  all  other  countries  outside  the  U.S.  and  its  possessions. 
Cash  only  on  foreign  orders,  payable  in  U.S.  currency. 


ELECTRONIC  SYSTEMS 

P.O.  Box  9641  San  Jose,  CA  99197  (408)  374*9984 

FOR  CATALOG  INCLUDING  PARTS  LISTS  AND  SCHEMATICS, 
SEND  A  SELF  ADDRESSED  ENVELOPE  WITH  24c  POSTAGE. 


UART 
&  BAUD 
RATE 

GENERATOR* 

Part  no.  101 

•  Converts  serial  to  parallel  and 
parallel  to  serial 

•  •  Low  cost  on  board  baud  rate 
generator 

•  Baud  rates:  1 10,  150, 

300,  600,  1200,  and  2400 

•  Low  power  drain  +5  volts  and 
•12  volts  required 

•  TTL  compatible 

•  All  characters  contain  a  start 
bit,  5  to  8  data  bits,  1  or  2  stop 
bits,  and  either  odd  or  even 
parity. 

•  All  connections  go  to  a  44  pin 
gold  plated  edge  connector 

•  Board  only  $12.00;  with  parts 
$35.00 


*K  ^ 

STATIC 

RAM 

Part  no.  300 

•  8K  Alt  air  bus  memory 

•  Uses  2102  Static  memory  chips 

•  Memory  protect 

•  Gold  contacts 

•  Wait  states 

•  On  board  regulator 

•  S-100  bus  compatible 

•  Vector  input  option 

•  TR1  state  buffered 

•  Board  only  $22.50;  with  parts 
l$160.00 


RS'232/TTL 

INTERFACE* 


Part  no.  232 

•  Converts  TTL  to  RS-232,  and 
converts  RS-232  to  TTL 

•  Two  separate  circuits 

•  Requires  -12  and  +12  volts 

•  All  connections  go  to  a  1 0  pin 
gold  plated  edge  connector 

•  Board  only  $4.50;  with  parts 
$7.00 


DC 

POWER 
SUPPLY* 

Part  no.  6085 

•  Board  supplies  a  regulated 
+5  volts  at  3  amps.,  +12,  - 12, 
and  >5  volts  at  1  amp. 

•  Power  required  is  8  volts 
AC  at  3  amps.,  and  24  volts  AC 
C.T.  at  1.5  amps. 

•  Board  only  $12.50;  with 
parts  $42.50  excluding 
transformers 


To  Order: 


T1DMA* 


Part  no.  Ill  3? 

TAPE  Hr 
INTERFACE* 

•  Play  and  record  Kansas  City 
Standard  tapes 

•  Converts  a  low  cost  tape 
recorder  to  a  digital  recorder 

•  Works  up  to  1200  baud 

•  Digital  in  and  out  are  TTL-serial 

•  Output  of  board  connects  to 
mic.  in  of  recorder 

•  Earphone  of  recorder  connects 
to  input  on  board 

•  Requires  +5  volts,  low  power 
drain 

•  Board  $7.60;  with  parts  $27.50 

•  No  coils 


RS-2M/TTY* 

INTERFACE 

Part  no.  600 

•  Converts  RS-232  to  20mA 
current  loop,  and  20mA  current 
loop  to  RS-232 

•  Two  separate  circuits 

•  Requires  +12  and  -12  volts 

•  Board  only  $4.50,  with 
parts  $7.00 


TELEVISION 

TYPEWRITER 


Part  no.  112 

•  Tape  Interface  Direct  Memory 
Access 

•  Record  and  play  programs  with¬ 
out  bootstrap  loader  (no  prom) 
has  FSK  encoder/decoder  for 
direct  connections  to  low  cost 
recorder  at  1200  baud  rate,  and 
direct  connections  for  inputs  and 
outputs  to  a  digital  recorder  at 
any  baud  rate. 

•  S-100  bus  compatible 

•  Board  only  $35.00; 
with  parts  $110.00 


Part 
no.  107 

RF 

MODULATOR* 

•  Converts  video  to  AM  modu¬ 
lated  RF,  Channels  2  or  3 

•  Power  required  is  12  volts  AC 
C.T.,  or  +5  volts  DC 

•  Board  $7.60;  with  parts  $13.50 


Apple  II 
Serial  I/O 
Interface  * 

Part  No.  2 

•  Baud  rates  up  to  30,000 

•  Plugs  into  Apple  Peripheral 
connector 

•  Low-current  drain 

•  RS-232  Input  and  Output 

SOFTWARE 

•  Input  and  Output  routine  from 
monitor  or  BASIC  to  teletype  or 
other  serial  printer. 

•  Program  for  using  an  Apple  11 
for  a  video  or  an  intelligent  ter¬ 
minal.  Board  only  —  $15.00; 
with  parts  —  $42.00;  assembled 
and  tested  —  $62.00. 


iiSS/E 

P\jL3b 

y^irTE 

L  —  A  ."-'"Nil 

Part  no.  106 

•  Stand  alone  TVT 

e  32  char/line,  16  lines,  modifi¬ 
cations  for  64  char/line  included 
e  Parallel  ASCII  (TTL)  input 
e  Video  output 

•  IK  on  board  memory 

•  Output  for  computer  con¬ 
trolled  curser 

•  Auto  scroll 

•  Non-destructive  curser 

•  Curser  inputs;  up,  down,  left, 
right,  home,  EOL,  EOS 

•  Scroll  up,  down 

•  Requires  +5  volts  at  1.5  amps, 
and  -12  volts  at  30  mA 

•  All  7400,  TTL  chips 

•  Char.  gen.  2513 

•  Upper  case  only 

•  Board  only  $39.00;  with  parts 
$145.00 


Part  no.  109  r 

•  Type  103  f 

•  Full  or  half  duplex 

•  Works  up  to  300  baud 

•  Originate  or  Answer 

•  No  coils,  only  low  cost  com¬ 
ponents 

•  TTL  input  and  output -serial 

•  Connect  8  ohm  speaker  and 
crystal  mic.  directly  to  board 

•  Uses  XR  FSK  demodulator 

•  Requires  +5  volts 

•  Board  $7.60;  with  parts  S27.50 


Mention  part  number  and  description.  For  parts  kits  add  “A”  to  part  number.  Shipping  paid  for  orders 
accompanied  by  check,  money  order,  or  Master  Charge,  BankAmericard,  or  VISA  number,  expiration 
date  and  signature.  Shipping  charges  added  to  C.O.D.  orders.  California  residents  add  6.5%  for  tax. 
Parts  kits  include  sockets  for  all  ICs,  components,  and  circuit  board.  Documentation  is  included  with 
all  products.  Dealer  inquiries  invited.  24  Hour  Order  Line:  (408)  374-5984.*  Designed  by  John  Bell. 


ElectronlcsCbssifiec 


REGULAR  CLASSIFIED:  COMMERCIAL  RATE:  For  firms  or  individuals  offering  commercial  products  or  services,  $2.40  per  word.  Minimum  order  $36.00.  EX- 
PAND-AD*  CLASSIFIED  RATE:  $3.60  per  word.  Minimum  order  $54.00.  Frequency  discount;  5%  for  6  months;  10%  for  12  months  paid  in  advance.  PERSONAL 
RATE:  For  individuals  with  a  personal  item  to  buy  or  sell,  $1.40  per  word.  No  minimum!  DISPLAY  CLASSIFIED:  1”  by  1  col.  (2-1/4"  wide),  $280.00.  2”  by  1  col., 
$560.00.  3"  by  1  coL,  $840.00.  Advertiser  to  supply  film  positives.  For  frequency  rates,  please  inquire.  COLOR:  Color  avail  for  all  classified  ad  styles  at  earned 
rate  plus  additional  25%.  Color  choice  Publisher’s  option  &  subject  to  availability.  Publisher  reserves  right  to  run  ad  in  black  if  color  not  available  on  classified 
pages.  In  such  cases  color  charge  will  be  refunded  or  credited.  GENERAL  INFORMATION:  Ad  copy  must  be  typewritten  or  clearly  printed. 


FOR  SALE 


FREE!  Bargain  Catalog— I.C.'s.  LED's,  readouts,  fiber  op¬ 
tics,  calculators  parts  &  kits,  semiconductors,  parts.  Poly 

Paks,  Box  942PE,  Lynnfield,  Mass.  01940. _ 

GOVERNMENT  and  industrial  surplus  receivers,  transmit¬ 
ters,  snooperscopes,  electronic  parts,  Picture  Catalog  25 
cents.  Meshna,  Nahant,  Mass.  01908. 

LOWEST  Prices  Electronic  Parts.  Confidential  Catalog 
Free.  KNAPP,  4750  96th  St.  N„  St.  Petersburg,  FL  33708. 
ELECTRONIC  PARTS,  semiconductors,  kits.  FREE  FLYER. 
Urge  catalog  $1.00  deposit.  BIGELOW  ELECTRONICS, 

Bluffton,  Ohio  45817. _ 

RADIO — T.V.  Tubes — 36  cents  each.  Send  for  free  catalog. 
Cornell,  4213  University,  San  Diego,  Calif.  92105. 
AMATEUR  SCIENTISTS.  Electronics  Experimenters, 
Science  Fair  Students. .  .Construction  plans— Complete, 
including  drawings,  schematics,  parts  list  with  prices  and 
sources. .  .Robot  Man  —  Psychedelic  shows  —  Lasers  — 
Emotion/Lie  Detector  —  Touch  Tone  Dial  —  Quadraphonic 
Adapter  —  Transistorized  Ignition  —  Burglar  Alarm  — 
Sound  Meter... over  60  items.  Send  50  cents  coin  (no 
stamps)  for  complete  catalog.  Technical  Writers  Group. 
Box  5994,  University  Station,  Raleigh,  N.C.  27607. 

METERS — Surplus,  new,  used,  panel  or  portable.  Send  for 
list.  Hanchett.  Box  5577.  Riverside,  CA  92507. 

TEKTRONICS  RM35A  $395.  585AR  $495,  1A1  $395,  lA5 
$395.  Boonton  Q260A  $295,  RX250A  $695,  202F  $195. 
HP650A  $125,  Resistor  networks  list  12/S10.  Fertik’s,  5400 
Ella,  Philadelphia.  PA  19120. 

SOUND  SYNTHESIZER  KITS— Surf  $14.95,  Wind  $14.95, 
Wind  Chimes  $19.95,  Musical  Accessories,  many  more. 
Catalog  free.  PAIA  Electronics,  Box  J14359,  Oklahoma 
City.  OK  73114. _ 

HEAR  POLICE  /  FIRE  Dispatchers!  Catalog  shows  ex¬ 
clusive  directories  of  "confidential"  channels,  scanners. 
Send  postage  stamp.  Communications,  Box  56-PE,  Com- 

mack,  N.Y,  11725. _ 

UNSCRAMBLERS:  Fits  any  scanner  or  monitor,  easily  ad¬ 
justs  to  all  scrambled  frequencies.  Only  4”  square  $29.95, 
fully  guaranteed.  Dealer  inquiries  welcomed.  PDQ 
Electronics,  Box  841,  North  Little  Rock,  Arkansas  72115. 

POLICE/Fire  scanners,  large  stock  scanner  crys¬ 
tals,  antennas.  Harvey  Park  Radio,  Box  19224, 
Denver,  CO  80219. _ 

TELETYPE  EQUIPMENT  for  sale  for  beginners  and  exper¬ 
ienced  computer  enthusiast.  Teletype  machines,  parts, 
supplies.  Catalogue  $1.00  to:  ATLANTIC  SALES,  3730 
Nautilus  Ave.,  Brooklyn,  NY  11224.  Tel:  (212)  372-0349. 
WHOLESALE  C.B.,  Scanners,  Antennas,  Catalog  25  cents. 
Crystals:  Special  cut,  $4.95,  Monitor  $3.95.  Send  make, 
model,  frequency.  G.  Enterprises.  Box  461P.  Clearfield,  UT 
84015. 


r  VIDEO  to  RF  1 

J  MODULATORS  I 
B&W  *  COLOR) 
AUDIO 


CAMERAS 

& 

KITS 


SPECIAL 

APPLE  II  ■  VIDEO 
UHF  RF  ■  MONITORS 
l  COLOR  MOD. T 


COMPUTER/ CCTV  INTERFACES 

I  Freo  Catalog -  Phone  or  Write  I 
Dial:  402-937-3771 

oway  ATV  Research  Dakota  citt,  ne.  bbisi  I 


USED  TEST  EQUIPMENT  —  Tektronix.  HP,  GR.  Write:  PTI, 
Box  8699,  White  Bear  Lake,  MN  55110.  Phone:  (612) 
429-2975. 


WEATHER  MAP  RECORDERS:  Copy  Satellite 
Photographs,  National-Local  Weather  Maps.  Learn 
How!  $1.00.  Atlantic  Sales,  3730  Nautilus  Ave., 
Brooklyn,  N.Y.  11224.  Tel:  (212)  372-0349. 

GIANT  BARGAIN  ELECTRONIC  CATALOG  listing  thou¬ 
sands  of  components,  tubes,  transistors,  IC’s,  kits,  test 
equipment.  Edlie’s,  2700-1  PA  Hempstead  Turnpike,  Levit- 
town,  N.Y.  11756.  Price  $1.00  refundable  with  first  order. 


ORGAN  KITS 

t  *jggp 

KEYBOARDS 

THE  ULTIMATE  IN  DESIGN 

RAX 

AND  SOUND 

i. 

i  Demo  Record  &  Brochure  $1.00 

Wurtltzar  reproductions 

rljjh.  DEVTRONIX  ORGAN  PRODUCTS.  Dept.  C 
IB  5872  Amapola  Dr.  •  San  Jose,  CA  95129 

AUDIO  EXPERIMENTERS,  Serious  Music  Syn¬ 
thesizer  Stuff:  literature,  kits,  components,  cir¬ 
cuits  and  more.  Send  SASE  for  FREE  INFO.  CFR 
Associates,  POB  F,  Newton,  NH  03858. _ 

BUILD  AND  SAVE.  TELEPHONES,  TELEVISION.  DETEC¬ 
TIVE,  BROADCAST  Electronics.  We  sell  construction 
plans  with  an  Engineering  Service.  Speakerphones,  An¬ 
swering  Machines,  earphones,  Phonevision,  Dialers,  Color 
TV  Converters,  VTR,  Games,  $25  TV  Camera,  Electron 
Microscope,  Special  Effects  Generator,  Time  Base  Correc¬ 
tor,  Chroma  Key.  Engineering  Courses  in  Telephone,  Inte¬ 
grated  Circuits,  Detective  Electronics.  PLUS  MUCH 
MORE.  NEW  Super  Hobby  Catalog  PLUS  year’s  subscrip¬ 
tion  to  Electronic  News  Letter,  $1.00.  Don  Britton  Enter- 
prises,  6200  Wilshire  Blvd.,  Los  Angeles,  Calif,  90048, 
NAME  BRAND  Test  Equipment.  Up  to  50%  discount.  Free 
catalog.  Salen  Electronics,  Box  82,  Skokie,  Illinois  60076. 
SURPLUS  COMPONENTS.  Communication  and  test  equip¬ 
ment.  Illustrated  catalog  25  cents.  E.  French,  P.O.  Box  249. 
Aurora,  Illinois  60505. _ 

TELEPHONES  UNLIMITED,  Equipment,  Supplies, 
All  types,  Regular,  Keyed,  Modular.  Catalog  50 
cents.  Box  1147E,  San  Diego,  California  92112. 

CARBON  FILM  RESISTORS  1/4W.  1/2W  -  1.7  cents  each. 
FREE  sample  /  specifications.  Other  components.  COMPO- 
NENTS  CENTER,  Box  295,  W.  Islip,  New  York  11795. 

UNSCRAMBLE  CODED  MESSAGES  from  Police, 
Fire  and  Medical  Channels.  Same  day  service. 
Satisfaction  guaranteed.  Don  Nobles  Electronics, 
Inc.,  Rt.  7,  Box  265B,  Hot  Springs,  Arkansas 
71901.  (501)  623-6027.  _ 


WIRE  PVC  INSULATED  •  8USS  WIRE  •  WIRE  WRAP 


GA 

PVC  INSULATION  -  10  SOLID  COLORS 

BUSS  WIRE 

WIRE  WRAP 
|WHT  OR  BLUE) 

STRANDED  CDND 

SOLID  C0ND 

100  FT 

1000  FT 

!00  FT 

1000FT 

1MFT 

1000  FT 

100  FT 

1000  FT 

24 

2  00 

12  00 

1  75 

n  00 

1  50 

9  00 

22 

2  25 

14  00 

2  00 

12  00 

1  75 

11  00 

20 

2  75 

17  00 

2  50 

15  00 

2  25 

14  00 

18 

3  00 

19  00 

2  75 

17  00  | 

2  50  1 

15  00 

30 

.  ,  IZJ 

2  25 

14  00 

All  W«E  »N  S»0C*-«tADV  KIR  >¥M!t)iA!|  SMlRVftiT  M'N'UUM  ORDER  IS  05-  *[>0  S'  00  f  OB  SHIPPING 
AND  HANOtING  |T7  OOOIJTS'DE  USA  i  CHECK  0B  UONEf  OBQEH  0Vl» 


RAM  ELECTRONICS,  BOX  336.  BR00KHAVEN  MY  11719 


TRANSISTORS  FOR  CB  REPAIR,  IC's  and  diodes. 
TV  audio  repairs.  2SC799  —  $3.00,  2SC1306  — 
$2.95,  2SC1307  —  $3.85,  TA7205 —  $3.50, 
more.  Free  catalog  and  transistor.  B&D  Enterpr- 
izes,  Box  32,  Mt.  Jewett,  PA  16740. _ 

UNSCRAMBLER  KIT:  Tunes  all  scramble  frequencies,  may 
be  built-in  most  scanners,  2-3/4  X  2-1/4  X  1/2.  $19.95.  Facto¬ 
ry  built  Code-Breaker.  $29.95.  Free  Catalog:  KRYSTAL 
KITS,  Box  445,  Bentonville.  Ark.  72712.  (501 )  273-5340. 
NAME  BRAND  TEST  EQUIPMENT  at  discount  prices.  72 
page  catalogue  free.  Write:  Dept.  PE,  North  American  Elec¬ 
tronics,  1468  West  25th  Street,  Cleveland,  OH  44113. 
AMAZINGLY  Low  component  prices!  Ask  for  free  flyer. 

Write:  EEP,  11  Revere  Place,  Tappan,  NY  10963. _ 

UNSCRAMBLERS  FOR  any  scanner.  Several  models  avail¬ 
able.  Free  literature.  Capri  Electronics.  8753T  Windom, 
St.  Louis,  MO  63114. 

B&K  Test  Equipment.  Free  catalog.  Free  Shipping.  Dino¬ 
saur  discounts.  Spacetron-AF,  948  Prospect,  Elmhurst,  IL 
60126. 


DETROIT  APPROVED:  No  rust  or  weld  sediment 
•  Install  one  hour- lightweight,  no  bodywork 
required  •  Complete  Kit  •  Guaranteed  life  of 
vehicle  •  Meets  Federal  ft  State  standards 
For  FREE  Catalog-TOLl  FREE  800/433-2386 
(In  TEXAS  call  COLLECT  817/756-6221) 

PICKUP  &  VAN  EQUIPMENT  CO. 

Dept,  pe,  P.O.  Drawer  C,  Hewitl,  TX  76643 


RADIO  SHACK  MERCHANDISE  10%  off  catalog  prices. 
$25.00  or  more  delivered.  A.S.C.,  2224  N.  10th  St.,  McAllen, 

TX  78501. _ 

1702 A  PROMs  programmed  to  your  specifications.  $25.00. 
Copies  $10.00.  Key  Telemetering  Products,  2829  Lewis 
Lane.  Owensboro,  KY  42301.  (502)  683-9871. 


ELECTRONIC 

SURPLUS 

FREE  CATALOGS 
ETCQ  ELECTRONICS,  Dept  eb 

North  Country  Shopping  Center 
Rt.  9N,  Plattsburgh,  N.Y.  12901 


BREAKERLESS  ELECTRONIC  ignition:  Auburn  Spark¬ 
plugs,  Synthetic  Lubricants,  Wheel  Stabilizers.  Information 
26  cents.  Anderson  Engineering.  Epsom,  N,H.  03234. 
LOWEST  PRICES.  CPUs:  1802  $19.95,  6502  $24.50,  6800 
$24.95.  8035  $23.  8035-8  $22,  8080A  $9.50,  1.3us  8080A-1 
$12.45,  1.5US  8080A-2  $10.35,  8085  $20,  8748  $276,  8748-8 
$186,  Z80  $29.95.  EPROMS:  1702A  $4.95,  2708Q  $15,  2716 
$34.95,  RAMS:  1101  $1.49,  1103  $12,  2101  $4.  2102  $1.28, 
2104A-4  $4.95,  2107B  $4,  2111  $4.  2112  $4.00.  2114  $14. 
70ns21l5  $7.  2116  $52.  45ns2125A  $8.  3101  $7.  5101  $10. 
0080/8085  Backup:  8155  $21.  8212  $3.50,  8214  $7.95,  8216 
$3.95.  0224  $3.50.  0228  $6.25,  0238  $0.50,  0251  $11.50,  8255 
$10.75,  8257  $29.75.  8259  $25.  8279  $21,  8755-8  $186. 
CLOCKS:  MM5309.  MM5311.  MM5312.  MM5313,  MM5314, 
MM5316,  5375AA,  5375AB  $3.60  each.  MM5369  $2.10. 
16KBit  CCD  2416  16pin  $35.95;  Quad  CCD  Driver  5244  $9. 
Minimum  Order  $5.00.  BYTE  ELECTRONICS.  Box  8603, 

San  Jose,  California  95155. _ 

PARTS!  SERVICE  SUPPLIES!  Free  catalog.  Write  Tommy, 
Comm-Tech.  104  North  Third  Street,  Richmond.  Kentucky 

40475.“ _ 

SOLDER  PINS,  perfect  for  double  sided  boards.  FREE 
SAMPLES.  $6.50  per  1000  postpaid.  Industrial  Inventions. 

Box  111,  Monmouth  Junction,  N.J.  08852. _ 

BARGAINS  IN  Surplus,  Liquidations.  Bankruptcies.  Com¬ 
ponents,  Test  Equipment,  Machinery,  Tools.  Rush  $1.00, 
get  on  PERMANENT  BIDDERS  LIST.  METRECO,  4120  Rio 

Bravo,  El  Paso,  TX  79902. _ 

CITIZENS  BAND  EQUIPMENT.  Lowest  discount  prices. 
Free  Price  List.  CRS.  1552  Central  Ave.,  Yonkers,  N.Y. 

10710. _ 

SUMMER  SPECIAL!  New,  Adjustable.  Three  Output,  Regu¬ 
lated  POWER  SUPPLY,  plus  900  parts  worth  over  $400.00  in 
complete  CARTRIVIStON  television  recorder  electronic  as¬ 
sembly.  Documentation  included.  Perfect  for  MICROPRO¬ 
CESSOR  and  all  electronic  applications.  $11.50  plus  $3.50 
S&H.  Master  Charge.  BankAmericard.  MADISON  ELEC¬ 
TRONICS,  369,  Madison,  Alabama  35758.  MONEY  BACK 
GUARANTEE.  _ 


PRINTED  CIRCUITRY.  Stop  frustration.  Stop  waste.  Save 
time  and  money.  Get  professional  quality  supplies  and  in¬ 
structions  where  engineers  and  educators  buy.  Catalog 
$1.00.  Refunded  with  order.  CIRCOLEX,  Box  198,  Marcy, 
New  York  13403. 
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SURPLUS  ELECTRONICS 


ATTENTION  HOBBYISTS  —  SEND  FOR 
YOUR  FREE  CATALOG 

Great  buys  in  tape  drives,  keyboards,  power 
supplies,  and  transformers.  We  also  have  heat 
sinks,  steel  cabinets,  I/O  terminals,  video  d is 
plays,  printers,  and  equipment  cases  And  of 
course  components,  fans,  wire,  and  cable.  Write 

nowto  10  Flagstone  Drive 

Worldwide  Electronics  Hudson,  NH  03051 


BUILD  THE  ARTISAN  ELECTRONIC  ORGAN  ...  The  20th 
century  successor  to  the  classic  pipe  organ.  Kits  feature 
modular  construction .  with  logic  controlled  stops  and  RAM 
Pre-Set  Memory  System.  Be  an  ar-ti-san.  Write  for  our  free 
brochure.  AOK  Manufacturing.  Inc..  Box  445,  Kenmore,  WA 
98028. 


STELLAVOX.  SP-7  Stereo  Tape  Recorder.  Mint.  7-1/2  and 
15  Heads.  Extras.  Si  .875.  Box  803,  Derby,  CT  06418. 


MICRO  MINI  MIKE 

WIRELESS  MICROPHONE 


^World's  smallest;  solid  state,  self-contain-^5 
-  ed.  Picks  up  and  transmits  most  sounds  ™ 
without  wires  up  to  300  ft.  through  FM  Ra-  | 
dio.  Use  as  mike,  ampf.,  alarm  &  alert  sys.,  m 
hot  line,  baby  sitter,  etc.  Money  back  guar.  J 
B/A,  M/C  cds,  COD  ok.  $18.95  plus  $1.00  H 
post.  &  hdlg.  Calif,  res.  add  tax.  Mail  orders  g 
size  Qty.  Oise.  Avail.  AMC  SALES,  INC.  ■ 

2W  xvxw  Dept.  23  ■  Box  928  •  Downey,  Calif.  90241  ^ 


DIGITAL  INSTRUMENTATION  for  your 
CAR/VAN/TRUCK/BOAT.  120‘page  book  of  ex¬ 
planations  and  schematics  on  how  to  build 
DIGITAL  tachometers,  clocks,  temperature, 
voltage,  gas,  oil  and  other  projects.  $5.95  pp. 
M.O.  only.  DIGITAL  WORLD,  P.0.  Box  5508, 
Augusta,  GA  30906.  . . . . . 

CORE  MEMORY  PLANES  8/S40;  Circuit  Board  1/16"  2  side 
6x8  50  cents  each;  Stepping  Motors  15°  step  28v  $5  ea; 
TO-3  sockets  4/$l.00;  74L04's  15  cents  ea;  Bypass  Caps 
PC  cut  .01,  .005,  .0033,  120pf,  70pf,  20  each  value  $1.00, 
200-S5;  Card  Guides  15 pair  w/rack  $4.95;  15  socket  “Elco" 
37  pin,  .100  center,  15/J4.95.  Free  Catalog  minimum  order, 
$5.00,  MC,  BAC,  VISA,  J  &  E  Electronics,  P.O.  Box  4504,  Ft. 

Worth,  TX  76106,  (817)  625-2961. _ 

AUTOMOTIVE  PARTS  AND  EQUIPMENT.  Nationally  adver¬ 
tised  brands  at  discounted  prices  for  mechanics.  Send 
stamped  envelope  for  specials.  Associated  Distributors, 
401  Augusta  St.,  Cincinnati,  OH  45202.  Dept.  Z. 

SECURITY  AT  TOUCH  OF  BUTTON  —  Build  low-cost  ab- 
breviated  dialer.  Holds  8  Nos.  Works  with  any  pushbutton 
phone.  Comprehensive  25 page  report,  $10.  HORIZON,  Box 

68,  Glenview,  IL  60025. _ 

SILICON  BULLET  DIODES  1A,  50PIV.  lOOpiecesfor  $4.95; 
send  check  or  money  order  to:  Richard  Hochleitner,  RD  1, 
Zionsvllle,  PA  18092. 


THE  BEST  CB  ANTENNA 

SEND  FOR  FREE  |PAL|  FULL  LINE 
CATALOG  AND  DECAL 

‘Firestik’ 

Antenna  Corp. 

2614  EAST  ADAMS  •  PHOENIX.  ARIZONA  85034 


PRINTED  CIRCUIT  TECHNIQUES  Booklet  and  product 
catalog-  $1.50.  Trumbull  Company,  833  Balra  Drive,  El  Cer¬ 
rito,  California  94530. 


CB  ANTENNA  CONSTRUCTION  MANUAL*  Build  16  DB 
Gain  Beams  plus  Quads,  Verticals,  Ground  Planes  using 
common  hardware.  Easy  assemblyAiighest  performance  — 
Complete  $4.00.  Tenna-Farm,  1117  Dewitt  Tr„  Linden,  N.J. 
07036. 


SMALL 

WONDER 

You  can  get  a  vir¬ 
tual  wall  ol  sound 
out  of  two-element 
high-fidelity  stereo 
speakers  only  ten 
inches  high.  With 
t"  dome  tweeter 
and  6“  woofer,  the 
Speakerlab  Point 
One  out  performs  the 


xpei'Sive.  imported  miniature 
yslems.  yet  only  costs  $55  eat  h 
letause  you  assemble  it  in  less 
fian  an  hour  with  only  a  tube  of 
pecul  adhesive  See  it  in  oui  54 
age  color  catalog/ manual  of  kits, 
aw  speakeis  and  accessories 
iertd  5fK  to 

AeokefMt 

Dept.  PE-P, 

735  N.  Northlake  Way 
Seattle,  WA  98103 


PLANS  AND  KITS 


TIGER  SST 
StMPLI-KIT 


THE  DO-IT-YOURSELFER 
NOW!  a  high  quality  CD  Electronic 
Ignition  System  in  kit  form. 

Contains  all  components  and  solder  to 
build  complete  Solid-State  Electronic 
CD  Ignition  System  for  your  car.  As¬ 
sembly  requires  less  than  3  hours. 

•  Increases  MPG  15%  •  Eliminates  4  of  5  tune-ups 

•  Increases  horsepower  15%  •  Instant  starting,  any 

•Plugs  and  Points  last  weather 

50,000  miles  ‘Dual  system  switch 

Fits  only  12  volt  nug.  ground .  .  .  Only  $21 .95  postpaid 
Iri-Star  Corporation 


P.O.  Box  1727  Grand  Junction,  Colorado  81501 


FREE  KIT  Catalog  contains  Test  and  Experimen¬ 
ter's  Equipment.  Dage  Sciientific  Instruments, 
Box  1Q54P,  Livermore,  CA  94550, _ 


OF  SOUND! 


BUILD  YOUR  OWN 
A  SYMPHONY 

I 


It*  fun  and  easy -takes  Just  minutes 
a  day!  Complete  kits  tor  organs, 
>lanos,  strings,  rhythms, 
amplifiers,  synthesizers.  Also 
factory  assembled.  104-page 
catalog  $2.00 

OUIERSI 

Were!  Electronics.  Inc., 
Dept.  ZD,  Box  5318. 
Lancaster,  RM7602. 


FIVE  LASER  PLANS  —  $8.00;  Welding-Burning 
Laser  plans  —  $9.00.  Catalog  $2.00.  Solaser,  PE 
678,  Box  1005,  Claremont,  California  91711. 


AMAZING  ELECTRONIC 
PRODUCTS  ^ 


LASERS  SUPER  POWERED,  RIFLE,  PISTOL  POCKET  .  SEE  IN  DARK  ■  PYR0  L 
TECHNICAL.  0E  BUGGING  •  UNCRAMBLERS  ■  GIANT  TESLA  STUNWAND  -  TV  I 
DISRUPTER  ENERGY  PRODUCING,  SCIENTIFIC  DETECTION.  ELECTRIFYING.  I 
CHEMICAL.  ULTRASONIC.  C8,  AERO.  AUTO  AND  MECH  DEVICES.  HUN0RE0S  I 
MORE  -  ALL  NEW  PLUS  INFO  UNlTD  PARTS  SERVICE 

INFORMATION  uafcmtfed 

CATALOG  $1  Box  626  Lord  Jeffery  H.  *  Amherst  N.H.  03031  I 


QUALITY  KITS,  over  7,000  schematics.  $1  (refundable)  for 
illustrated  catalog.  Tek-Devices,  Box  19154c,  Honolulu,  HI 

96817. _ 

CB/HAM  Construction  Plans.  OMNIPOLARIZED  BASE  AN¬ 
TENNAS.  Modulation  boosting  VOX-COMPRESSOR.  Port¬ 
able  300MHz  FREQUENCY  COUNTER  with  memory!  Plans 
$3.00  ea.  $7.50/ail.  Many  others,  catalog  with  order, 
PAN  AXIS,  Box  5516-A6,  Walnut  Creek,  CA  94596. _ 

HIGH  FIDELITY 


DIAMOND  NEEDLES  and  Stereo  Cartridges  at  Discount 
prices  for  Shure,  Pickering.  Stanton,  Empire,  Grado  and 
ADC.  Send  for  free  catalog.  LYLE  CARTRIDGES.  Dept.  P. 
Box  69,  Kensington  Station.  Brooklyn.  New  York  11218.  For 
Fast  Service  call  Toll  Free  800-221-0906. 


New  Lambda  Series  from 


Write  for  detail*. 


Speaker  kit.  Box  12PE,  Menomonie,  Wl  54751 


AUDIO  AMPLIFIER,  inexpensive,  simple  construction,  ten- 
fifty  watts,  plans:  $2.95.  Malcolm  Smith,  Miltonmllls,  N.H. 

03633. _ 

BUILD  YQUR  OWN  COLOR  ORGAN  for  under  $10.00.  Send 
$1.25  for  plans.  PPG,  14725  Oxnard,  Van  Nuys,  CA  91401. 


MUSICAL  INSTRUMENTS 


UP  TO  60%  DISCOUNT.  Name  brand  instruments  catalog. 
Freeport  Music,  114G.  Mahan  St.,  W.  Babylon,  N.Y.  11704. 


TUBES 


RADIO  &  T.V.  Tubes— 36  cents  each.  Send  for  free 
Catalog.  Cornell,  4213  University,  San  Diego,  Calif.  92105. 
TUBES*  "Oldies'',  Latest.  Supplies,  components,  sche¬ 
matics.  Catalog  Free  (stamp  appreciated).  Steinmetz.  7519- 
PE  Maplewood,  Hammond,  Ind.  46324. _ 

FREE  BARGAIN  CATALOG,  Industrial,  Ham,  Re¬ 
ceiving  Tubes.  Send  Stamp.  Astral,  P.O.B.  707 
pet,  Linden,  N.J.  07036. _ 

TUBES  Send  10  cents  for  large  conclusive  list.  Low  Prices. 
T-J  Specialties.  Box  43.  Bradley  Beach.  New  Jersey  07720. 

(201)774-8429. _ ___ 

TUBES-RECEIVING,  Industrial  and  Semiconductors  Facto¬ 
ry  Boxed.  Free  price  sheet  including  TV,  Radio  and  audio 
parts  list.  Low,  low  prices.  Transleteronic,  Inc.,  1365  39th 
St..  Brooklyn.  New  York  11210.  Telephone:  (212)  633-2000. 

Toll  free:  800-221-5802. _ 

1,000  TYPES  including  obsoletes.  Popular  types  up  to  85% 
off  list,  pullouts  from  29  cents  Free  catalog  and  $1 ,00  certi¬ 
ficate.  Connolly,  POB  1333P,  Sun  Valley,  Calif.  91352. 


ALARMS 


QUALITY  BURGLAR-FIRE  ALARM  EQUIPMENT  at  dis¬ 
count  prices.  Free  Catalog!  Steffens,  Box  624K.  Cranford, 

N.J.  07016. _ 

DON'T  PURCHASE  alarm  equipment  before  getting  our 
free  value  packed  catalog.  Sasco.  561 9-C  St.  John,  Kansas 
City,  MO  64123.  (816)  483-4612.  _ 


WANTED 


GOLD,  Silver,  Platinum,  Mercury,  Tantalum  wanted.  High¬ 
est  prices  paid  by  refinery.  Ores  assayed.  Free  circular. 
Mercury  Terminal.  Norwood.  MA  02062. _ 


WANTED !CB  DEALERS 
AND  DISTRIBUTORS 


Antenna  Corp. 

2614  EAST  ADAMS  •  PHOENIX,  ARIZONA  85034 


TAPE  AND  RECORDERS 


8-TRACK  and  CASSETTE  BELTS  —  money  back 
guarantee.  Long  wearing.  Free  Catalog  —  $3  minimum 
order.  PRB  Corp.,  Box  176,  Whitewater,  Wisconsin  53190. 

(800)  558-9572  except  Wl. _ 

TAPE  HEAD  CLEANER.  8  oz.  —  $2.30.  Includes  postage 
and  handling.  Write:  "Cleaner",  Box  176,  Whitewater,  Wl 

53190. _ 

RECORDS  — TAPES!  Discounts  to  73%;  all  labels;  no  pur¬ 
chase  obligations;  newsletter;  discount  dividend  certifi¬ 
cates;  100%  guarantees.  Free  details.  Discount  Music 
Club,  650  Main  St.,  Dept  5-0670,  New  Rochelle.  New  York, 
N.Y.  10801. 


GOVERNMENT  SURPLUS 


MANUALS  for  Govt  Surplus  radios,  test  sets,  scopes.  List 
50  cents  (coin).  Books,  7210  Roanne  Drive,  Washington, 

D.C.  20021. _ 

GOVERNMENT  SURPLUS.  Buy  in  your  Area.  How,  where. 
Send  $2.00.  Surplus,  30177-PE  Headquarters  Building, 

Washington,  D.C.  20014. _ 

GOVT  SURPLUS — buy  direct  from  gov't.  Complete  info 
plus  application  form  $2.00.  Info-Capsule  A-1,  P.O.  Box 

151,  Shelocta,  PA  15774. _ 

JEEPS  —  $59.30!  —  CARS  —  $33.50  —  200.000  Items!  — 
Government  Surplus  —  Most  Comprehensive  Directory 
Available  tells  how,  where  to  buy  —  Your  Area  —  $2.00  — 
MONEYBACK  GUARANTEE  —  Government  Information 
Services,  Department  GE-21.  Box  99249,  San  Francisco, 
CA  94109.  (433  California). 


SPORTS/HOBBIES 


_ FISHING  TACKLE  —  LURES _ 

BADGER  SPINNING,  CASTING,  TROLLING  SPOON.  Fan¬ 
tastic  action!  Write  for  FREE  illustrated,  descriptive  folder, 
with  many  introductory  bargain  offers.  Address:  SENECA 
TACKLE,  Box  2841 N.  Providence,  R.l.  02907. 
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POPULAR  ELECTRONICS 


INVENTIONS  WANTED 


If  you  have  an  idea  for  a  new  product,  or  a  way 
to  make  an  old  product  better,  contact  us,  “the 
idea  people”  We’ll  develop  your  idea,  introduce  it  to 
industry,  negotiate  for  cash  sale  or  royalty  licensing. 

Write  now  without  cost  or  obligation  for  free 
information.  Feet  are  charged  only  for  contracted 
services.  So  send  for  your  FREE  “Inventor’s  Kit.”  It 
has  important  Marketing  Information,  a  special 
“Invention  Record  Form"and  a  Directory  of  1001 
Corporations  Seeking  New  Products. 

RAYMOND  LEE  ORGANIZATION 

230  Park  Avenue  North, New  York. NY  10017 
At  no  cost  or  obligation,  please  rush 
my  FREE  “Inventor’s  Kit  No.  All 2  ’’ 


FREE  PAMPHLET:  “Tips  on  Marketing  Your  Invention", 
from  an  experienced  fee-based  invention  service  company. 
Write:  United  States  Inventors  Service  Company,  Dept.  T, 
1435  G  Street  NW,  Washington  DC  20005, 


EMPLOYMENT  OPPORTUNITIES 


ELECTRONICS/AVIONICS  EMPLOYMENT  OPPORTUN¬ 
ITIES.  Report  on  jobs  now  open.  Details  FREE.  Aviation 
Employment  Information  Service.  Box  240E,  Northporl, 
New  York  11760. 


DO-IT-YOURSELF 


MODULAR  TELEPHONES  now  available.  Sets  and  com¬ 
ponents,  compatible  with  Western  Electric  concept.  Cata¬ 
log  50  cents.  Box  1147W,  San  Diego,  California  92112.  • 


HYPNOTISM 


SLEEP  learning.  Hypnotic  method.  92%  effective.  Details 
free.  ASR  Foundation.  Box  23429EG,  Fori  Lauderdale, 

Florida  33307. _ 

FREE  Hypnotism.  Self-Hypnosis.  Sleep  Learning  Catalog! 
Drawer  H40Q,  Ruidoso,  New  Mexico  88345. 


BUSINESS  OPPORTUNITIES 


I  MADE  $40,000.00  Year  by  Mailorder!  Helped  others  make 
money!  Free  Proof.  Torrey,  Box  318-NN,  Ypsilanti, 

Michigan  48197. _ 

FREE  CATALOGS.  Repair  air  conditioning,  refrigeration. 
Tools,  supplies,  full  instructions.  Doolin.  2016  Canton. 
Dallas,  Texas  75201. _ 


prof  mi  li  ONE-MAN 

ELECTRONIC  FACTORY 

Investment  unnecessary,  knowledge  not  required, 
sales  handled  by  professionals.  Postcard  brings 
facts  about  this  unusual  opportunity.  Write  today! 
Barta-OF.  Box  248,  Walnut  Creek,  CA  94597. 


HOW  TO  MAKE  $100  weekly  /kitchen  table!  Free  brochure. 
American,  Box  428-ZDE,  Pomona.  Kansas  66076. 

$650  WEEKLY  for  beginners!!  Free  report:  Mailorder  Con- 

sultants  MEE6,  453  W256,  NYC  10471 _ 

EARN  $1000  monthly  stuffing  envelopes.  Free  Supplies! 
Guaranteed!!  Write:  L.O.E  ,  Box  06180-EP.  Portland.  OR 

97206. _ 

$3,000  MONTHLY,  Receive  $2.60  each  envelope  you  mail, 
plus  cash  for  newspaper  clippings.  Free  report.  Modern 

Services.  Box  222-E,  Upland,  CA  91786. _ 

CB  DEALERS  —  write  on  letterhead  for  best  wholesale 
prices.  Dixie  CB  Distributors.  Rt.  No.  3.  Box  547, 
Prairieville,  LA  70769.  Phone:  (504)  622-2571. 

$1500  MONTHLY.  Home  income  mailing  program.  Siart  im¬ 
mediately.  Free  Details.  GLAD.  Box  5368-EP.  Lighthouse 
Point.  Florida  33064. 


INSTRUCTION 


SCORE  high  on  F.C.C.  Exams  .  Over  300  questions  and 
answers.  Covers  3rd.  2nd,  1st  and  even  Radar.  Third  and 
Second  Test.  $14.50;  First  Class  Test.  $15.00.  All  tests, 
$26.50.  R.E.I.,  Inc.,  Box  806,  Sarasota,  Fla.  33577. 

UNIVERSITY  DEGREES  BY  MAIL!  Bachelors, 
Masters,  Ph  D’s.  Free  revealing  details.  Counsel* 
ing,  Box  317  PE06,  Tustin,  California  92680, _ 

SELF-STUDY  CB  RADIO  REPAIR  COURSE.  THEERE'S 
MONEY  TO  BE  MADE  REPAIRING  CB  RADIOS.  This  easy- 
to-learn  course  can  prepare  you  for  a  career  in  electronics 
enabling  you  to  earn  as  much  as  $16.00  anhour  in  your 
spare  time.  For  more  information  write  CB  RADIO  REPAIR 
COURSE,  Dept.  PE068.  531  N  Ann  Arbor.  Oklahoma  City. 

Okla.  73127. _ 

LEARN  WHILE  ASLEEP!  HYPNOTIZE!  Astonishing  details, 
strange  catalog  free!  Autosuggestion,  Box  24-ZD.  Olympia. 
Washington  90507. 

GRANTHAM  S  FCC  LICENSE  STUDY  GUIDE  —  377  pages! 
1465  questions  with  answers/discussions  —  covering  third, 
second,  first  radiotelephone  examinations.  $13.45  post¬ 
paid.  GSE,  P.O.  Box  25992.  Los  Angeles.  California  90025. 
INTENSIVE  5  week  course  for  Broadcast  Engineers.  FCC 
First  Class  license.  Student  rooms  at  the  school.  Radio 
Engineering  Inc.,  61  N.  Pineapple  Ave.,  Sarasota.  FL  33577 
and  2402  Tidewater  Trail,  Fredericksburg.  VA  22401, 

1978  “TESTS  -  ANSWERS”  for  FCC  First  Class 
License.  Plus  *  “Self*Study  Ability  Test.”  Proven! 
$9.95.  Moneyback  Guarantee.  Command  Produc- 
tions,  Box  26348  P,  San  Francisco,  CA  94126. 

BROADCAST  STATION:  Start  your  own,  Any  type!  Home, 
school,  church,  business  operation.  Get  free  equipment, 
records.  Details  free.  “Broadcasting”,  Box  5516-A6,  Walnut 
Creek,  CA  94596. _ 

DIGITAL  ELECTRONICS  —  Comprehensive  learn  by  doing 
course.  Instructions,  problems,  solutions.  Econo-Designer, 
text  plus  all  parts  required.  $49.95.  Micro-Lite.  RFD  1.  Box 
30,  N.  Stonington.  CT  06359. 

PASS  YOUR  FCC  EXAMS.  New  Tests  by  noted  Author  and 
Teacher.  500  questions.  Second  Class  $9.95,  200  First 
Class  $6.95;  100  Radar.  $3.95;  postpaid.  Save  $8.  all  three. 
$12.95.  Complete  Mathematical  Solutions.  Free  Counsell¬ 
ing  Service.  Victor  Veley.  P.O.  Box  14.  La  Verne.  CA  91750. 
NEED  HELP  PREPARING  FOR  THE  FCC  RADIO¬ 
TELEPHONE  LICENSING  EXAMS?  The  Gregg/McGraw- 
Hill  book.  Practice  Tests  for  Radiotelephone  Licenses,  by 
Shrader  and  Boyce,  does  everything  but  take  the  exams  for 
you.  It  is  full  of  multiple-choice  questions  typical  of  those 
you  will  find  on  the  FCC  exams  for  3rd,  2nd.  and  1st  class 
commercial  licenses.  Easily  removable  answer  sheets 
simulate  those  used  on  the  actual  tests.  You  can  read,  an¬ 
swer  and  analyze  FCC-type  questions  before  you  sit  down 
to  take  the  real  test.  Send  for  your  copy  today.  $6.80  post¬ 
paid.  Gregg/McGraw-Hill.  1221  Avenue  of  the  Americas, 
New  York.  New  York  10020  Attention.  R.  Reskow,  28th 
floor. 

WE  TRAIN  Electricians  and  Engineers.  Edison  School  of 
Electrical  Engineering.  P.O.  Box  891,  Kenner.  Louisiana 
70063. 


REPAIRS  AND  SERVICES 


NEW  LUXURY  Car  Without  Cost.  Free  Details!  Codex-ZZ, 

Box  6073,  Toledo.  Ohio  43614. _ 

GET  RICH!!!  Secret  law  erases  debts.  Free  report  exposes 
millionaires  secrets.  Blueprints,  No.  EE6,  453  W.  256, 

NYC  10471. _ 

MECHANICALLY  INCLINED  Individuals  desiring  owner¬ 
ship  of  Small  Electronics  Manufacturing  Business  —  with¬ 
out  investment.  Write;  BUSINESSES,  92-K2  Brighton  11th, 

Brooklyn,  New  York  11235. _ 

MILLIONS  in  Mail!!  Free  Secrets.  Transworld-1 7.  Box  6226, 
Toledo,  OH  43614. 


SERVICEMEN  —  Cleaners,  Lubricants.  Adhesives  for  all 
electronic  repairs.  Write  for  FREE  catalog.  Projector-Re¬ 
corder  Bell  Corp..  Box  176,  Whitewater.  Wl  53190. 

800-558-9572  except  Wl. _ 

PRINTING.  Rubber  Stamps.  Low  Prices.  Fast  Sen/ice.  Free 
Catalog.  Magestro’s  Printing,  North  Ave.,  New  Brighton,  PA 

15066. _ 

HOBBYIST  give  your  project  the  professional  look. 
PRINTED  CIRCUIT  boards  from  your  sketch  or  artwork. 
Affordable  prices.  Rush  free  details.  DANOCINTHS,  Box 
261,  Westland,  Ml  40185. 


PERSONALS 


MAKE  FRIENDS  WORLDWIDE  through  international 
correspondence.  Illustrated  brochure  free.  Hermes-Verlag. 
Box  110660/Z  D-1000  Berlin  11.  Germany. 


REAL  ESTATE 


BIG.  . .  FREE.  ,  .CATALOG!  Over  2,500  top  values  coast  to 
coast!  UNITED  FARM  AGENCY,  612-EP.  West  47th,  Kansas 
CHy.  MO  64112. _ 


RUBBER  STAMPS 


RUBBER  STAMPS.  BUSINESS  CARDS.  Many  new  prod¬ 
ucts.  Catalog.  Jackson's,  Dept  K,  Brownsville Rd..  Mt.  Ver¬ 
non.  III.  62864. 


BOOKS  AND  MAGAZINES 


FREE  book  prophet  Elijah  coming  before  Christ.  Wonderful 
bible  evidence.  MEGIDDO  Mission.  Dept.  64,  481  Thurston 
Rd..  Rochester,  N.Y,  14619. 

POPULAR  ELECTRONICS  INDEXES  For  1976  now  avail- 
able.  Prepared  in  cooperation  with  the  Editors  of  “P/E,"  this 
index  contains  hundreds  of  references  to  product  tests, 
construction  projects,  circuit  tips  and  theory  and  is  an  es¬ 
sential  companion  to  your  magazine  collection.  1976  Edi¬ 
tion,  $1,50  per  copy.  All  editions  from  1972  onward  still 
available  at  the  same  price.  Add  $.25  per  order  for  postage 
and  handling,  $.50  per  copy,  foreign  orders.  INDEX,  Box 
2228.  Falls  Church.  Va.  22042. 

ELECTRONICS  books,  models,  projects,  experiments,  net¬ 
work  theorems,  calculations.  Invaluable  for  students,  en¬ 
gineers.  Sercolab.  Box  78K,  Arlington.  MA  02174. 

BACK  ISSUE  MAGAZINES.  Free  List.  Send  stamped  en¬ 
velope.  Everybody's  Bookshop,  317  West  6th,  Dept.  PE.  Los 
Angeles.  CA  90014. 


MOTION  PICTURE  FILMS 


COLUMBIA  PICTURES  Super  8  Sound  Sala  —  Brand  new 
feature  titles:  New  Centurians,  Fail  Safe,  Buck  &  the 
Preacher.  Odessa  File,  Breakout,  Shamus,  1976  World 
Series  (Reds/Yankees)  —  ea  400’  Super  8  Sound  color  films 

—  $45.95  ea  +  $1.00  shipping.  Perfect  Home  Entertain¬ 
ment!  Football  Follies  or  Fabulous  Harlam  Globe  Trotters 

—  lots  of  bloopers  &  nonsense.  200'  S8  colorteilent,  $19.95 
ea;  S8  B/W,  $8.95  ea  +  $0.85  per  film  shipping.  Indy  “500" 
1976  (Johnny  Rutherford)  pre-race  special,  Eastman  S8 col¬ 
or,  200T  reel,  silent  with  script,  $17.95  ea  delivered.  Alabama 
“500“  NASCAR  Stocks  77,  S8  Color/Sound  —  see  5-story 
banks  at  190  MPH  —  Waltrip  tops  Yarborough,  $27.95  ea 
PPD  (save  $5.  per  print).  Universal  64-pg  catalog,  $0.85; 
Universal,  Sportlite,  Ring  Classics.  Columbia  (being 
printed)  order  forms,  $0.35  ea.  SPORTLITE  FILMS, 
Elec-6/78.  Box  24-500,  Speedway,  IN  46224. 


SERVICES 


CATALOGS  GALORE!  Your  name  sent  to  over  100  mail¬ 
order  advertisers.  $1.  “Lists",  17-14  Pond  Way,  Manorville, 
NY  11949.  _ 


MISCELLANEOUS 


b 

Everything  you  want  to  know- 
need  to  know— about  Ham  Radio, 
SWL,  Police-Fire  Monitoring,  CB, 
Marine  Radio,  and  Radar  Detec¬ 
tors.  Features,  specifications, 
latest  prices,  and  photographs 
of  equipment  on  the  market  are 
at  your  fingertips.  Order  your 
'  copy  from  COMMUNICATIONS 
|  HANDBOOK,  P.O.  Box  278.  Pratt 
I  Station,  Brooklyn.  N.Y.  11205. 

Enclose  $3*  (postage  and  han¬ 
dling  included).  'Residents  of  CA,  CO,  FL.  IL,  Ml, 
MO,  NY  STATE.  DC  and  TX  add  applicable  sales  tax. 
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OUTSIDE  OF  JAPAN... 

/V£WTO/V£ELECTRONICS  Has  the  Largest 
Inventory  of  Original  Japanese  Components 
Anywhere! 


PARTIAL  LIST  -  CALL  US  FOR  ALL  YOUR  DEVICE  NEEDS 


•SONY*RIKYU*TOSHIBA* 
•NEC*HITACHI  •MITSUMI* 
*shinoengen*mitslbishi* 
*  FU  J IT5U -FUJI  TEN* JRC* 
■5ANYO-R  OHM*UNIDEN* 
•PANASONIC  •CYBERNET* 
•SANKEN*NPC*ORIGIN» 


CERTIFIED 

TRANSAR 

CONSULTANTS 


ARIZONA 

Tom  Miner 
Arizona  Audio 

2230  E.  Indian 
School  Rd 
Phoenix,  AZ  85026 
602-279*4900 
Dave  Sandburg 
Arizona  Audio 
2903  E.  Broadway 
Tucson,  AZ  85716 
602-795-9648 

CALIFORNIA 

Jim  Morgan 
Bakersfield  Audio 

2801  F  Street 
Bakersfield,  CA  93301 
805-327-2726 
Rich  Navarra 
Century  Music.  Inc. 
488  S.  Winchester  Blvd. 
San  Jose.  CA95123 
408-248-1856 

Steve  McCormick 
Jonas  Miller  Stereo 

8719  Wilshire  Blvd 
Beverly  Hills.  CA  90211 
213-659-1707 
Paul  Karbel 
Sound  Center 
20044  Ventura  Blvd. 
Woodland  Hills.  CA  91364 
213-883-2811 
Jim  Crow 

Stereo  Showcase 

2529  Fulton  Ave. 
Sacramento.  CA  95821 
916-483-5141 

GEORGIA 

Nick  Prince 

Hi  Fi  Buys 

3135  Peachtree  Rd.  N.E. 
Atlanta,  GA  30305 
404-361-4434 

IOWA 

Jerry  Cave 
Audio  Labs 

2204  Ingersoll  Ave. 

Oes  Moines.  IA  50312 
515-288-2216 

ILLINOIS 

Steve  Ford 
Deiner  Stereo 

715  S.  University 
Carbondale,  IL  62901 
618-549-7366 

INDIANA 

Mike  Stella 

Sound  Productions 

2146  E.  116th  St. 

Carmel.  IN  46032 
317-844-1  103 

MASSACHUSETTS 

Don  Travins 

Eardrum  of 
New  England 

16  Elliott  Street 

Cambridge,  MA02138 

617-273-1105 

MICHIGAN 

Bill  Caffey 

Audio  Land 

36633  Gratiot  Ave. 

Mt.  Clemons,  Ml  48043 
313-791-1400 

MINNESOTA 

Ooug  Gustner 
Audio  King 
7010  France  Ave.  S. 
Edina.  MN  55435 
612-920-4272 
Lou  Saverino 
Audio  King 

1723  W.  County  Rd.,B-2 
Roseville,  MN  55113 
612-636-3686 


Jim  Skifl 
Audio  King 

1808  S.  Plymouth  Rd. 
Minnetonka,  MN  55343 
612-546-4040 

MISSOURI 

Chris  Bauer 
Audio  Mart 

8723  Sni-A-Bar  Rd. 
Kansas  City.  MO  64129 
816-358-8114 

NORTH  CAROLINA 

Jerry  Wright 
Backstage  Sound 

365  Merriman 
Ashville,  N.C.  28804 
704-258-2744 
Bill  Trayer 
Trayer-Yelverton 
946  Brookstown  Ave. 
Winston-Salem. 

N.C.  27101 
919-725-5317 

NEVADA 

Mark  Rossler 

Interior  Systems 

4443  W.  Charleston 
Blvd. 

Las  Vegas,  NV  89102 

702- 870-1106 

NEW  YORK 

Nick  Desideno 
Sound  Chamber 

2584  Ridge  Rd.W. 
Rochester.  NY  14626 
716-225-8660 

OHIO 

Mark  Rybolt 
Audio  Hall 

362  W.  Bowery  St. 
Akron,  OH  44307 
216-434-3448 
Craig  Weide 

Paragon  Sound 

4543  Monroe 
Toledo.  OH  43613 
419-535-5966 

TEXAS 

Fred  Willems  . 

Audio  Consultants 

3824  Montana  Ave 
El  Paso,  TX  79903 
915-565-1405 
Larry  Russell 
Finger's 
1715  S.  Post  Oak 
Houston,  TX  77027 
713-627-9850 
John  Luciano 
Sheffield  Audio 
2831  Fondren  Rd. 
Houston.  TX  77063 
713-789-1  180 

VIRGINIA 

Ben  Newhall 
Sound  Gallery 

6204  Gravel  Ave. 
Alexandria,  VA  22310 

703- 931-2880 

WASHINGTON 

Len  Tweten 
Magnolia  Hi  Fi 

133  Minor  Ave.  N. 
Seattle,  WA  98109 
206-623-7872 

WEST  VIRGINIA 

Rick  Mulholland 
Pied  Piper 

1200  Third  Ave. 
Huntington,  WV  25701 
304-529-3355 

or  contact 

TRANSAR/atd 

ESS  Inc. 

9613  Oates  Drive 
Sacramento,  CA  95827 
(916)  362-4102 


Five  years  ago  last  March,  ESS,  a  small 
California  corporation,  electrified  the 
high  fidelity  world  by  introducing  the 
AMT-1 ,  the  first  loudspeaker  to  incorpo¬ 
rate  the  Heil  air-motion  transformer  as  its 
midrange  and  tweeter.  Two  thousand 
AMT-1  's  were  sold  in  the  first  ten  days; 
twenty  thousand  in  the  remaining  nine 
months  of  1973  ~  more  loudspeakers 
than  any  similarly  priced  loudspeaker  in 
history. 


Like  all  great  breakthroughs,  the  Heil  was 
not  just  a  mere  improvement  on  conven¬ 
tional  technology;  it  was  the  discovery  of 
a  better  way  that  applied  the  principle 
of  leverage  to  loudspeaker  technology 
for  the  first  time.  All  speakers  are  "transducers".  They  all 
convert  electrical  energy  into  acoustic  energy.  But  only  the 
Heil  is  also  a  "transformer"  that  increases  the  energy  ve¬ 
locity  430  percent. 

This  increase  in  velocity  is 
the  crucial  difference.  Accel¬ 
eration  capaci  ty  i  s  as  v  i  taf  to  a 
loudspeaker  as  power  is  to  an 
amplifier.  That  extraordinary 
increase  in  velocity  gives  the 

Heil  its  great  clarity  and  definition,  superb  dynamic  range, 
crisp  transients  and  superior  dispersion  —  in  short,  its 
audible  superiority. 


Transar/atd, 
most  accurate 


tion.  Imagine  trying  to  "shot  put"  or  push 
a  light  object  like  a  cherry  pit  (air)  with 
the  palm  of  your  hand  (a  speaker  cone).  It 
won't  travel  very  far  or  fast  (Fig.  1  )♦  Now 
put  the  pit  between  your  thumb  and 
forefinger  and  squeeze  (Fig.  2).  It  squirts 
out  at  high  velocity.  The  physics  of  the 
Heil  are  just  this  simple  and  brilliant. 

Transar/atd,  the  first  full  range  Heil  air- 
motion  sound  system,  uniting  the  Heit 
air-motion  transformer  with  the  new  Heil 
low  frequency  driver,  is  an  equally  as¬ 
tounding  breakthrough.  Transar's  tech¬ 
nical  brilliance  can  be  explicated  at  great 
length,  but  not  in  a  few  paragraphs. 

However,  we  invite  requests  for  ESS's 
theoretical  monograph  "Transar;  A  Study  in  Cenuis,  A  Study 
in  Physics",  But  Transar  is  not  the  kind  of  product  that  stands 
or  falls  on  theory.  Its  profound  superiority  is  something  one 
experiences  with  a  sudden  "shock  of  recognition".  Treat 
yourself  to  the  loudspeaker  of  the  future.  Experience  Transar 


the  world's 
reproducer. 


Dr.  Oskar  Heil's  cherry 
pit  illustration 


Q 


The  Heil  achieves  this  virtually  "instant  acceleration"®  by 
squeezing  air  rather  than  pushing  it.  A  simple  experiment 
dramatically  illustrates  the  superiority  of  the  squeezing  mo- 


<nc. 


9613  Oates  Drive  ■  Sacramento.  Calif.  95827 
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